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Getting 


acquainted 

with  this  book 


In  this  Teaching  Guide  you  will  find  several  different 
kinds  of  help  in  planning  your  work. 

The  various  kinds  of  help  are  so  organized  as  to 
meet  the  varied  needs  of  teachers.  For  some,  the 
brief  notes  keyed  to  the  reproduced  pages  from  the 
pupils’  book  may  be  sufficient.  Others  may  want  to 
use  the  Expanded  Notes  and  activity  suggestions. 
You  can  decide  for  yourself  how  much  use  to  make 
of  these  various  materials  in  the  Teaching  Guide. 


A section  called 

Lesson  briefs 


on  pages  19-241 


provides,  through  reduced  reproductions  of  pupils’ 
lesson  pages,  accompanied  by  short,  keyed  teaching 
suggestions,  a quick  overview  of  how  to  teach  the 


Hove  the  pupils  read  the  problem  and  identi- 
fy the  scropbooks  and  pictures  shown  in  the 
first  scene. 

2 Ask  the  pupils  to  read  this  paragraph  ond 
look  ot  the  picture.  Have  them  note  that  5 
pictures  ore  matched  with  5 scrapbooks.  They 
should  see  fhot  at  the  top  of  this  scene  there 
is  o pile  of  pictures  that  are  unmofched.  Point 
out  thot  when  they  remove  5 pictures  from 
the  totol  16,  some  are  left,  Hove  the  children 
explain  the  equotion  in  terms  of  the  illustration. 

3 The  pupils  should  see  in  this  scene  that  the 
5 pictures  thot  ore  dimmed  are  to  be  imagined 
os  gone.  This  should  suggest  subtroction  to 
them.  Hove  someone  show  the  computation  on 
the  cholkboord. 
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Discuss  Problems  D to  F and  the  accompanying 
equotions  with  the  class.  Hove  pupils  com* 
pute  on  the  cholkboord  to  find  the  answers. 
Assign  Problems  G to  N os  written  work.  Tell 
the  children  to  write  on  equation  to  describe 


lesson  pages  in  each  block  of  work.  Also  provided 
for  you  are  objectives,  a list  of  new  vocabulary,  brief 
comments  on  the  block  of  work  in  general,  and  an 
answer  key  for  all  exercises  (except  those  concerned 
with  the  basic  facts)  and  problems. 


Thinking  straight;  Keeping  skiilfu! 

Objectivet 

The  child  reviews  the  rounding  off  of  large  numbers  to 
the  nearer  ten  thousand,  hundred  thousand,  and  million. 
He  practices  multiplication  and  division  basic  facts  and 
solving  the  equation  types  just  studied. 

Vocobulory 

New  v/ords  page  23  possenger*.  United  States*,  ap- 
proximate, most* 

Comment! 

The  children  must  understand  that  numbers  are  only 
rounded  off  if  there  is  a good  reoson  for  doing  so. 
Discuss  the  foct  that  'round  numbers”  ore  eosier  to 
remember,  but  you  might  mention  that  such  numbers  as 
telephone  numbers  ond  car  license  numbers  must  not 
be  rounded  off.  Whether  or  not  o number  is  rounded 
off,  then,  is  determined  by  the  use  to  be  mode  of  it. 
The  exercises  in  this  lesson  require  rounding  off  in  both 
upward  and  downward  directions. 


Thinking  straight 

> Dkkr.ad  that  6. 116.948  n 


Thinking  slraight; 

A Exact;  because  the  numerol  is 
B Yes,  948  is  close  to  1000. 

C The  nearer  hundred  thousond 
D 6,000,000;  because  6,116,948  Is  dost 
thon  to  7 million 

E 6,116,950;  6,120,000;  6,116,900 
F 6,117,000;  II  is  easy  to  work  w 
off  only  52. 


Nearer  1000 
G 1,739,000 
H 16,085,000 


Neorer  100,000 

1.700.000 

16.100.000 
36,000,000 

421.800.000 

704.600.000 


J 421,762,000 
K 704,551,000 
Keeping  skillful: 

(black  2)  (block  31 

A 34  D 128  G 143  A 38  0 

B 98  E 165  H 734  B 225  E 

C 392  F 1245  I 519  C 243  F 
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jS(Mtos>n  1953  Is  6.116.948 


Dick  rounded  Ofl  6.116,948 


,1  Handle  Exercises  A to  F orally.  ' 
dren  read  the  exercises  and  ons 
tions.  Discuss  each  one.  To  het 
round  off  to  the  nearer  thousar 
thousand,  call  ottention  to  the 


Expanded  notes 

on  pages  243-350 
gives  detailed  suggestions  for  teaching  each  lesson. 
The  Expanded  Notes  for  each  block  of  work  are  or- 
ganized to  provide  for  individual  differences.  First 
there  are  teaching  suggestions  for  the  class  as  a whole, 
then  special  suggestions  for  able  pupils,  and  finally, 
suggestions  for  the  slow  learners.  Sections  called 
“Charting  the  Course”  are  interspersed  throughout 
the  Expanded  Notes  to  introduce  a block  of  work  or 
related  blocks  of  work.They  describe  how  the  block 
of  lessons  in  the  pupils’  book  fits  into  the  arithmetic 
program.  They  may  be  read  all  at  one  time  or  indi- 
vidually as  the  work  with  the  book  progresses.  You 
should,  however,  have  these  general  principles  in 
mind  as  you  examine  the  more  detailed  suggestions 
that  are  provided  for  teaching  each  lesson.  You  will 
be  in  the  best  possible  position  to  plan  your  lessons 
if  you  study  both  this  section  and  the  section  entitled 
Lesson  Briefs. 


A section  called 

Activities 

on  pages  355-381 

is  a real  source  book  of  games  and  activities  useful 
in  arithmetic.  References  to  them  are  made  in  the 
Expanded  Notes,  but  they  can  be  used  at  other  times. 

A section  called 

Reference  materials 

on  pages  383-400 

provides  you  with  a useful  bibliography,  a description 
of  the  problem  types,  a grade-placement  chart  for 
the  program,  a suggested  time  schedule,  alphabetical 
word  list,  table  of  mathematical  content,  and  an  index. 
You  will  find  it  profitable  to  read  the  brief  overview 
of  the  major  features  of  the  Seeing  Through  Arith- 
metic program  described 
in  the  section 

Guiding  principles 

that  follows. 

Explained  there  are  the  features  of  this  program,  all 
of  which  have  been  designed  to  help  you  and  your 
pupils  discover  that  learning  arithmetic  can  be  an 
interesting  and  satisfying  experience. 
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Getting  acquainted 


Guiding  principles 


Arithmetic  is  a fundamental  subject. 
Children  should  learn  to  use  it  with  ease, 
with  confidence, 
and  with  enjoyment. 


The  best  way  to  reach  this  goal  is  to  help  children  gain  insight  into  arithmetic. 


The  objective; 


insight 
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“Insight”  is  a term  that  has  come  into  prominence  in 
modern  psychology.  Insight  depends  upon  the  recogni- 
tion of  relationships.  When  insight  occurs,  the  parts 
that  make  up  a total  situation  are  seen  in  relation  to 
each  other  and  to  the  whole  situation.  The  number 
system,  for  example,  involves  many  relationships.  When 
children  have  gained  insight  as  to  these  relationships, 
a great  many  facts  that  would  otherwise  remain  isolated 
are  recognized  as  elements  of  a few  general  principles. 
The  processes  of  arithmetic,  for  example,  become  under- 
standable, and  not  just  a set  of  arbitrary  rules. 


Seeing  Through  Arithmetic  5 provides  for  the  develop- 
ment of  insight  in  many  ways.  Among- these  are: 

1 Fundamental  mathematical  ideas,  and  in  particular 

those  underlying  fractions,  rates,  and  compari- 
sons, are  clarified  as  they  have  never  been  in 
the  past. 

2 Problem  solving  is  clarified  by  use  of  principles  and 

techniques  that  help  pupils  learn  to  analyze 
problem  situations. 

3 The  learning  of  arithmetic  is  simplified  by  the  way 

the  work  is  organized. 

4 New  and  improved  methods  of  presentation  are  sys- 

tematically used  to  make  the  learning  of  arith- 
metic easier  and  more  enjoyable  than  it  has 
been  in  the  past. 

These  features  and  the  psychological  backgrounds  for 
them  are  explained  in  the  following  sections. 


1 Developing  fundamental 
mathematical  ideas 


A modern  arithmetic  program  must  emphasize  fun- 
damental ideas.  These  ideas  should  stand  out  above 
the  many  less  important  details,  and  should  not  be 
obscured  by  premature  attention  to  computational 
processes  with  symbols  used  to  represent  them. 

Among  the  most  fundamental  of  all  mathematical 
ideas  are  those  suggested  by  the  terms  rate,  com- 
parison, and  fraction.  Seeing  Through  Arithmetic  5 
develops  these  ideas  by  methods  that  are  new  and 
distinctive. 

Fractions  have  always  been  considered  a difficult 
part  of  arithmetic.  An  understanding  of  fractions  in- 
volves several  ideas,  all  of  which  must  be  carefully 
taught.  In  the  past,  pupils  have  too  frequently  been 
expected  to  compute  with  fractions — to  reduce  to 
lower  terms,  to  add,  subtract,  multiply,  and  divide — 
before  they  learned  what  the  fraction  numerals  stood 


Guiding  principles 


Doors  to  success — understanding  fundamental  mathematical  ideas  and  the  number  system;  seeing  ideas  as 
wholes;  visualizing 


for.  Because  insight  and  understanding  were  lacking, 
it  was  necessary  for  teacher  and  pupil  to  rely  on  a 
fairly  complex  set  of  rules  which,  if  learned  at  all, 
were  usually  learned  by  drill  methods.  Under  these 
circumstances,  it  was  inevitable  that  many  pupils 
would  not  achieve  the  goals  set  for  them. 

In  modern  arithmetic  programs,  work  on  fractions 
begins  in  earnest  in  Grade  5.  Work  in  previous  grades 
has  been  aimed  primarily  at  introducing  the  concept 
of  fraction,  with  little  if  any  emphasis  upon  com- 
putation with  fractions.  A major  objective  of  Grade  5 
is  to  increase  the  pupils’  understanding  of  fractions 
and  to  teach  the  addition  and  subtraction  of  fractions 
and  mixed  numbers.  Modern  learning  theory  and  re- 
search make  clear  the  paramount  importance  of  de- 
veloping understanding  before  effort  is  devoted  to 
learning  rules  of  procedure  and  acquiring  skill  in  com- 
putation. Seeing  Through  Arithmetic  5 provides  ma- 
terials designed  with  these  principles  always  in  mind. 
The  learning  activities  focus  attention  on  the  ideas 
involved  in  the  fraction  concept  and  clarify  them  as 
they  have  never  been  clarified  before.  Using  these 
insights,  the  pupils  will  better  acquire  understanding 
8 of  and  skill  in  computation  with  fractions. 


An  understanding  of  fractions  depends  upon  recog- 
nizing the  distinction  between  a fraction  numeral,  or 
symbol  for  a fraction,  and  the  idea  it  stands  for,  the 
fraction  itself.  For  example,  suppose  a pupil  has 
partitioned  a bar  of  candy  into  4 equal  parts  and 
eaten  one  of  them,  so  that  only  3 parts  are  left.  He 
can  describe  how  much  of  his  candy  remains  by  say- 
ing “three  fourths”  or  by  writing  the  fraction  numeral 
%.  There  are,  however,  many  other  fraction  numerals 
(for  example,  %,  %2,  Wioo)  that  may  be  used  to  de- 
scribe the  same  fraction  or  part  of  the  original  bar. 
Thus  % and  % are  not  to  be  thought  of  as  two  dif- 
ferent fractions.  Instead,  they  are  two  different  frac- 
tion numerals  which  represent  the  same  fraction. 

Moreover,  the  same  symbols  may  be  used  to  ex- 
press other  situations  which  are  quite  different.  For 
example,  suppose  3 pieces  of  a certain  kind  of  candy 
cost  4 cents.  Then  6 pieces  will  cost  8 cents,  9 pieces 
will  cost  12  cents,  and  so  on.  This  situation  involves 
the  concept  of  rate,  and  in  this  example  the  rate  is 
“3  pieces  for  4 cents”  or,  more  briefly,  “3  for  4.” 
This  idea  is  simple  and  familiar  to  children. 

However,  in  this  situation  the  3 pieces  of  candy 
are  clearly  not  a fraction  of,  or  “part  of,”  the  4 cents. 


Rate  situations  like  this  one  are  expressed  by  using 
ratios — for  example,  the  ratio  “3  to  4,”  and  the  ratio 
is  often  written  in  the  form  %.  Since  this  looks  like 
a fraction  numeral,  it  takes  some  clear  thinking  to  see 
jwhy  this  form  is  justified.  Eventually,  when  children 
have  developed  a clear  understanding  of  both  frac- 
tions and  rates,  they  may  see  that  this  rate  may  also 
be  expressed  by  the  ratio  “%  to  1.”  This  ratio  briefly 
expresses  the  same  rate  in  terms  of  the  situation  “% 
of  one  piece  of  candy  for  1 cent.”  Such  an  under- 
standing rarely  develops  spontaneously  in  children. 
It  must  be  carefully  developed  over  a period  of  time 
by  activities  specifically  planned  for  this  purpose. 

There  is  another  type  of  everyday  situation  which 
|is  described  by  using  ratios.  This  situation  occurs 
when  two  quantities  are  compared.  For  example,  sup- 
pose one  girl  has  a collection  of  6 dolls  and  her  friend 
has  8 dolls.  The  ratio  “6  to  8,”  or  the  equal  ratio 
“3  to  4,”  or  the  symbol  %,  can  all  be  used  to  express 
!a  comparison  of  one  of  the  sets  of  dolls  to  the  other. 
This  is,  however,  neither  a fraction  situation  nor  a 
rate  situation. 

A careful  analysis  of  situations  of  these  types 
shows  that  although  they  are  quite  different,  when 


they  are  expressed  mathematically  there  are  some 
basic  similarities  in  the  way  the  symbols  are  treated. 
There  are  also  some  basic  differences.  In  the  past 
these  situations  have  not  been  adequately  explained 
to  children,  and  the  result  has  been  not  only  lack  of 
understanding  but  actual  confusion  and  the  abandon- 
ment of  efforts  to  understand. 

In  Seeing  Through  Arithmetic  5 a beginning  is 
made  toward  the  development  of  those  basic  under- 
standings. These  ideas  are  not  difficult  for  children 
who  meet  them  initially  under  proper  guidance  and 
who  learn  through  carefully  planned  activities.  To 
older  children  and  adults  the  ideas  sometimes  seem 
more  difficult  than  they  really  are,  in  part  because 
some  of  these  persons  have  more  or  less  successfully 
developed  formal  ways  of  dealing  with  the  situa- 
tions without  understanding  them.  In  Seeing  Through 
Arithmetic  5 a foundation  is  laid  for  the  development 
of  broader  and  richer  understandings  of  these  concepts 
in  later  grades.  The  possession  of  these  understand- 
ings by  the  pupil  will  have  far-reaching  consequences 
in  problem  solving  and  in  his  later  ability  to  grow  in 
mathematical  insight.  Since  in  the  past  these  ideas 
have  never  been  adequately  clarified,  failure  to  under-  9 


Guiding  principles 


stand  fractions  and  these  related  basic  ideas  is  natural 
and  not  surprising.  Instructional  programs  in  arithme- 
tic have  been  so  eager  to  rush  on  to  computation  with 
fractions  that  they  have  neglected  these  basic  insigljts. 
In  contrast,  Seeing  Through  Arithmetic  5 provides 
learning  materials  that  develop,  by  visual  and  other 
methods,  understanding  and  insight  concerning  these 
ideas.  (See  pages  112-123,  and  also  126-133.)  Then, 
and  not  until  then,  instruction  in  computation  is  pro- 
vided. These  learning  materials  on  computation  also 
emphasize  the  development  of  insight,  by  visual  and 
other  methods,  as  an  essential  element  in  understand- 
ing and  remembering  the  various  operations  (reduc- 
ing, adding,  etc.)  with  fractions  and  mixed  numbers. 

In  this  brief  introduction,  it  is  not  possible  to  dis- 
cuss at  length  these  and  other  similar  features  of 
Seeing  Through  Arithmetic  5.  A careful  reading  of 
the  pupils’  textbook  and  of  the  more  extended  dis- 
cussions in  later  sections  (for  example,  notes  for 
pages  112-131,  215-230)  of  this  Teaching  Guide  will, 
however,  reveal  the  care  that  has  been  taken  to  pro- 
vide the  best  possible  materials  for  learning  to  under- 
stand fractions,  rates,  and  comparisons  and  the  way 
symbols  for  them  are  used  to  solve  problem  situations. 
The  distinction  between  the  ratio  (as  a symbol  for 
rate  and  comparison)  and  the  fraction  numeral  is  im- 
portant. 

2 Problem  solving 

In  Seeing  Through  Arithmetic  5 insight  into  problem 
solving  is  fostered  by  the  systematic  use  of  distinctive 
methods  of  teaching.  First,  the  pupil  is  helped  to  rec- 
ognize what  is  happening  in  the  problem  situation. 
Second,  he  is  taught  to  describe  the  situation  by  using 
arithmetic  symbols.  This  symbolizing  includes  the  use 
of  very  simple  equations.  Third,  the  pupil  is  shown 
how  to  select  the  proper  arithmetic  process  to  solve 
the  equations. 

Analyzing  the  problem  situation 

In  the  past,  little  has  been  done  to  help  pupils  de- 
velop skill  in  analyzing  problem  situations.  The  in- 
structional methods  have  relied  heavily  upon  “cue” 
words.  (Examples:  How  many  in  all?  How  many  are 
left?)  They  also  have  relied  on  advice  which  is  of  no 
real  help  to  the  pupil.  (Examples:  Read  the  problem 


Exploring  problems 


Tony  bought  2 cards  of  fish  hooks 
with  10  hooks  on  each  card,  Jim  j 
2 cards  of  fish  hooks  with  12  htj 
on  each  card.  Hovr  many  fish  ( 
did  the  boys  buy  in  all? 


_Think  of  the  hooks  Tony  bought 
the  hooks  Jim  bought  as  one  grol 


Total  number  of  hooks  Tony 

Total  number  of  h 

J,  I.  Jim  bought 
+ 


.Number  of  hd 
the  boys  bofj 


First  you  must  find  the  number  of 
Tony  bought  and  also  the  number 
hooks  Jim  bought. 


carefully.  Think  what  to  do  with  the  numbers.)  The 
difficulty  of  many  problems  lay  in  the  pupil’s  inability 
to  analyze  them. 

To  be  successful  at  problem  solving,  the  pupil  must 
be  able  to  recognize  the  type  of  action  that  takes  place 
in  a particular  problem.  Moreover,  he  should  know 
that  many  seemingly  different  situations  all  embody 
the  same  type  of  action.  For  example,  each  of  the 
following  situations  suggests  the  combining  of  two 
groups. 

(a)  Mary  had  9 apples.  Tom  gave  her  3 apples. 
How  many  apples  did  Mary  have  then? 

(b)  John  has  26  cents.  He  wants  a kite  which 
costs  37  cents.  How  much  more  money  must 
he  get  before  he  can  buy  the  kite? 

(c)  Sam  had  some  marbles.  A friend  gave  him  18 
more  marbles  as  a birthday  gift.  After  accept- 
ing them,  Sam  said,  “Now  I have  29  marbles.” 
How  many  marbles  did  Sam  have  before  he 
received  the  gift? 

These  situations,  and  many  similar  situations,  all 
involve  the  same  type  of  action — they  are  structurally 
similar.  The  action  in  example  (a)  may  be  symbol- 
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— Number  of  cards  Tony  bought 

Number  of  hooks  on  each  card 


— Number  of  hooks  Tony 
j bought  in  all 


r 


2X10^ 


t find  this  number. 


-Think  of  Tony's  hooks  as  one  group. 

Multiply  10  by  2.  Tony  bought  20  fish  hooks, 

. Number  of  cards  Jim  bought 

I Number  of  hooks  on  each  card 

-Number  Jim  bought  in  all 


2X12= 


r 


-You  must  find  this 


.Think  of  Jim's  hooks  as  one  group. 

Multiply  12  by  2.  Jim  bought  24  fish  hooks. 


Number  of  hooks  Tony  bought 

r Number  of  hooks  Jim  bought 

I Number  they  bought  in  ail. 


r 

20  + 24=n 


t—You  must  find  this  number. 

.Think  of  the  fish  hooks  as  one  group. 

Add  24  to  20. 

The  boys  bought  44  fish  hooks  in  all. 


ized  by  the  equation  9 + 3 = n.  The  action  in  Example 
1(b)  may  be  symbolized  by  the  equation  26+«  = 37. 
The  action  in  Example  (c)  may  be  symbolized  by  the 
I equation  n + 18  = 29.  To  understand  problem  solving, 
'the  pupil  must  not  only  recognize  the  basic  structural 
nature  of  such  situations  as  those  described  above — 
they  are  all  additive — but  also  be  able  to  express 
them  in  equation  form  and  learn  the  appropriate 
computational  procedure  in  each  case. 

In  other  situations  a single  group  is  seen  at  first.  If 
part  of  this  group  is  taken  away,  a subtractive  action 
occurs.  These  situations  are  all  structurally  similar 
land  can  be  symbolized  by  equations  of  the  following 
types:  26— ll=n,  38  — «=11,  and  n — 42  = 66. 

In  still  other  situations,  actions  occur  that  are 
multiplicative  or  divisive.  Such  actions,  real  or  imag- 
ined, are  always  important  aspects  of  the  total  situa- 
jtion.  The  child,  learning  arithmetic  with  insight,  learns 
ito  recognize  these  four  classes  of  situations  (additive, 
subtractive,  multiplicative,  and  divisive).  In  each  of 
the  four  classes,  the  situations  are  similar  in  structure 
and  each  can  be  represented  by  an  appropriate 
equation. 


The  teaching  of  problem  solving  in  Seeing  Through 
Arithmetic  5 is  based  on  clear  distinctions  among: 
(1)  the  recognition  of  the  structural  nature  of  the 
situations,  (2)  the  use  of  symbols  to  show  what  is 
happening,  and  (3)  the  processing  of  the  symbols, 
i.e.,  adding,  subtracting,  multiplying,  and  dividing. 
These  distinctions  are  important  because  the  process 
used  is  not  always  what  the  action  of  the  situation 
seems  to  suggest.  For  example,  there  are  problems  in 
which  the  child  is  usually  taught  to  subtract,  but 
which,  as  he  sees  them,  are  additive  situations.  Thus, 
consider  the  following  situation:  “John  has  25  cents, 
and  a toy  truck  that  he  wants  to  buy  costs  45  cents. 
How  much  more  money  does  he  need?”  There  is 
evidence  in  the  research  on  arithmetic  that  children 
recognize  the  structure  of  the  situation  as  additive 
and  tend  to  think  of  this  as  an  additive  problem.* 
This  tendency  is  not  at  all  surprising.  Some  money 
must  be  combined  with  the  25  cents  to  make  the 
needed  45  cents.  All  the  child’s  previous  experiences 
have  taught  him  to  think  of  the  combining  of  two 
groups  as  an  additive  situation.  Too  often  this  diffi- 
culty is  not  recognized,  and  the  child  is  told  only  that 
this  is  a subtraction  problem.  Confusion  and  lack  of 
understanding  naturally  result. 

In  Seeing  Through  Arithmetic  5 the  child  is  not  only 
permitted  to  think  of  the  above  situation  as  additive — 
he  is  taught  to  think  this  way.  Although  the  situation 
is  admitted  to  be  additive,  he  learns  that  the  answer  is 
obtained  by  the  process  of  subtraction.  He  is  given 
help  in  analyzing  the  situation  and  gains  insight  con- 
cerning the  nature  of  the  solution.  In  short,  he  learns 
how  to  see  it  and  how  to  think  about  it.  Similar  prin- 
ciples apply  to  the  analysis  of  all  problem  situations. 

In  the  Seeing  Through  Arithmetic  program,  prob- 
lems of  this  type  were  introduced  in  Grade  3 and 
retaught  in  Grade  4.  Only  a brief  review  is  necessary 
in  Grade  5 (see  page  20  of  the  pupils’  book). 

Teachers  often  say  the  difficulty  in  problem  solving 
is  that  “the  pupils  cannot  read  the  problems.”  The 
pupils  usually  recognize  the  individual  words;  what 

*See,  for  example:  Gibb,  E.  Glenadine,  “Children’s  Think- 
ing in  the  Process  of  Subtraction.’’  Unpublished  doctoral 
dissertation,  University  of  Wisconsin,  Madison,  Wisconsin. 
Lazerte,  M.  E.,  The  Development  of  Problem  Solving  Ability 
in  Arithmetic.  Clarke  Irwin  and  Co.,  Ltd.,  Toronto,  1933. 
Crumley,  Richard  D.  Unpublished  doctoral  dissertation. 
University  of  Chicago,  Chicago,  Illinois,  1956. 
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the  teacher  means  is  that  the  pupils  cannot  see  the 
structure  of  the  situations  and  symbolize  them  appro- 
priately. Dependence  on  “cue”  words  or  other  super- 
ficial techniques  leaves  the  pupils  in  a weak  and  help- 
less position.  They  must  learn  to  base  their  decisions 
about  which  process  to  use  on  an  understanding  of  the 
total  situation.  The  development  of  such  an  under- 
standing on  the  part  of  the  child  has  been  of  primary 
concern  to  the  authors  of  this  text. 

The  basic  types  of  problems  introduced  in  each 
grade  are  selected  from  a complete  list  of  such  types. 
A table  of  these  types  appears  on  pages  388-389  of 
this  Teaching  Guide.  This  list,  which  is  the  result  of  an 
analysis  by  the  authors,  provides  a guide  for  a con- 
sistent and  comprehensive  treatment  of  problem  solv- 
ing. The  eight  simplest  types  of  problems  were 
presented  in  Seeing  Through  Arithmetic  3.  These 
were  reviewed  and  three  new  types  were  introduced 
in  Seeing  Through  Arithmetic  4.  These  are  all  re- 
viewed or  retaught,  and  several  new  types  are  intro- 
duced in  Seeing  Through  Arithmetic  5. 

The  reader  should  not  infer  from  this  organization 
for  teaching  purposes  that  the  pupil  is  expected  to 
recognize  each  problem  by  its  type  and  follow  a rou- 
tine procedure  for  that  type.  Some  problems  can  be 
correctly  viewed  in  more  than  one  way.  What  is  es- 
sential is  that  the  pupil  who  adopts  a possible  view 
knows  what  to  do  with  the  situation  as  he  sees  it. 

Describing  the  situation  by  using  symbols 

As  a second  major  aspect  of  problem  solving,  the 
child  learns  how  words  and  other  symbols  are  used 
to  say  or  write  what  happens.  In  particular,  he  uses 
number  symbols  (15,  31,  5,  etc.)  to  tell  how  many 
are  in  a group  of  objects.  Other  symbols  ( + , — , X, 

) are  used  to  express  the  actions.  Thus  the  equation 
27-f  46  = r"  shows  that  a group  of  46  objects  is  join- 
ing a group  of  27  objects  and  that  the  number  of  the 
combined  group  is  wanted.  In  every  case  the  expres- 
sions derive  their  meaning  from  the  situations  out  of 
which  they  are  seen  to  arise. 

In  earlier  grades  of  the  Seeing  Through  Arithmetic 
program  a “screen”  (3)  has  been  used  as  a symbol 
for  an  unknown  number.  This  “screen”  could  always 
be  read  “what  number.”  In  Seeing  Through  Arith- 
metic 5 the  symbol  n for  an  unknown  number  is 
introduced,  and  it  also  can  be  read  “what  number.” 
The  use  of  these  symbols  introduces  no  difficulties 


that  are  not  also  encountered  when  a blank  such  as  in 
5H — =8,  or  a question  mark,  as  in  5 + 7 = 8,  or  any 
similar  device  is  used.  Such  devices  have  long  been 
commonplace  in  arithmetic. 

In  Seeing  Through  Arithmetic  5,  lessons  entitled 
“Exploring  problems”  show  the  pupil  how  to  write 
simple  equations  to  describe  the  problem  situations. 
This  part  of  the  lesson  is  labeled  “See.”  The  lessons 
lead  him  to  analyze  the  situation  instead  of  rushing 
on  to  a computational  process  that  may  or  may  not 
be  appropriate.  The  equation  focuses  attention  on 
understanding  the  situation  and  serves  as  a record 
of  how  the  pupil  sees  and  thinks  about  the  situation. 
If  the  pupil  cannot  analyze  the  situation,  any  attempt 
to  do  the  computational  step  is  a blind  and  often 
futile  procedure. 

Processing  the  arithmetic  symbols 

As  the  third  major  aspect  of  problem  solving,  the 
child  learns  to  go  through  the  appropriate  process 
with  the  number  symbols.  In  the  simplest  situations 
this  involves  the  direct  use  of  the  addition,  subtrac- 
tion, multiplication,  or  division  process  as  indicated 
by  the  equation.  In  other  situations,  as  was  noted 
above,  the  process  is  not  the  one  suggested  by  the 


action  in  the  situation.  In  these  cases  the  pupil  must  be 
helped  to  see  why  another  process  can  be  used.  In 
Seeing  Through  Arithmetic  5,  he  is  shown  how  to 
think  about  the  situation  in  a way  that  reveals  the 
appropriate  process.  He  is  then  ready  to  compute 
with  insight  into  the  total  situation.  This  part  of  the 
problem-solving  lesson  is  labeled  “Compute.” 

Solving  more  complex  situations 

Certain  other  features  of  the  way  problem  solving  is 
taught  are  also  noteworthy.  One  of  these  is  that  the 
pupil  is  frequently  expected  to  use  data  that  were 
given  (or  found  by  computation)  in  preceding  prob- 
lems. This  resembles  the  situation  in  real  life,  where 
problems  do  not  always  occur  in  isolation.  Instead, 
several  related  problems  are  often  involved  in  a total 
situation. 

Another  important  feature  is  the  manner  in  which 
* multiple-step  problems  are  analyzed.  The  pupil  is 
' encouraged  to  see  the  situation  as  a whole  from  the 
outset.  For  example,  suppose  the  problem  reads  as 
1 follows;  “Tony  bought  2 cards  of  fish  hooks  with  10 
' hooks  on  each  card.  Jim  bought  2 cards  of  fish  hooks 
' with  12  hooks  on  each  card.  How  many  fish  hooks 
I did  the  boys  buy  in  all?”  The  dominant  aspect  of  this 


problem  is  that  the  total  of  two  groups  of  unknown 
size  is  to  be  found — the  situation  is  basically  additive. 
Another  and  secondary  aspect  of  the  situation  is  that 
each  of  the  groups  can  be  viewed  as  formed  by  mul- 
tiplicative action.  The  pupil  who  sees  the  situation  this 
way  knows  all  the  steps  he  is  going  to  follow  before 
he  begins  to  compute.  This  is  in  contrast  to  the  pupil 
who  starts  to  compute  more  or  less  blindly  with  no 
clear  idea  as  to  what  the  subsequent  steps  are  to  be. 

In  Book  5 the  screen  (■)  is  used  in  the  equation 
to  hold  a place  for  a number  that  will  be  found  by 
computation.  In  the  equation  for  the  problem  cited 
above,  one  screen  is  used  in  the  equation  for  Tony’s 
hooks,  and  a second  screen  is  used  for  Jim’s  hooks. 
The  numbers  that  replace  these  screens  are  found  by 
computation.  Then  the  equation  is  rewritten  with  the 
numerals  for  the  numbers  inserted. 

In  Seeing  Through  Arithmetic  5 pupils  are  taught 
to  analyze  multiple-step  problems  by  methods  that 
emphasize  the  total  situation  and  then  fit  the  details 
of  the  separate  steps  into  this  larger  picture.  Equa- 
tions are  used  to  symbolize  all  problem  situations. 
This  procedure  becomes  increasingly  meaningful  and 
useful  as  problems  involving  rates,  comparisons,  and 
fractions  are  all  seen  to  involve  similar  equations. 

3 Simplified  organization 

Organization  of  the  learning  situation  is  of  great  im- 
portance in  fostering  insight.  For  several  decades  the 
trend  in  arithmetic  was  toward  increasing  complexity 
in  the  organization  of  topics.  This  came  about  because 
the  stimulus-response  theory  of  learning  dominated 
instruction  in  arithmetic.  With  this  theory  as  a basis, 
drill  played  a dominant  role.  Every  desired  response 
was  specifically  identified  and  connected  to  a stimulus 
for  it. 

The  process  of  multiplication,  for  example,  was 
usually  separated  into  many — a dozen  or  more — dif- 
ferent “skills.”  Multiplication  of  two-figure  numbers 
with  carrying  was  delayed  for  weeks  or  even  months 
after  multiplication  without  carrying  had  been  taught. 

Because  of  these  traditional  organizations,  children 
often  failed  to  understand  the  nature  of  the  task  as  a 
whole.  For  example,  when  multiplication  without 
carrying  comes  first,  the  pupil  cannot  understand  why 
he  is  told  to  begin  multiplying  with  the  “ones.”  He 
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can  find  the  right  answers  by  working  with  the  “tens” 
first.  He  can  work  the  examples  either  way  he  pleases 
and  often  forms  bad  habits  that  escape  notice  by  the 
busy  teacher.  In  the  long  run,  lack  of  insight  makps 
the  situation  more  difficult  for  both  pupil  and  teacher. 

In  Seeing  Through  Arithmetic  5,  the  multiplication 
of  general  two-figure  numbers  is  introduced  with  an 
example  that  involves  carrying.*  When  the  child  un- 
derstands the  way  ones  in  excess  of  10  must  be 
reorganized  to  make  tens — the  major  difficulty  in 
multiplication  of  two-figure  numbers — he  has  the 
main  idea.  He  sees  the  “whole”  situation.  Learning 
to  multiply  by  working  many  examples  without  any 
carrying  before  meeting  one  that  does  require  carry- 
ing develops  an  incomplete  concept  of  the  process. 
It  is  like  learning  to  drive  on  a street  where,  by  special 
arrangement,  the  traffic  control  lights  are  all  green 
and  cease  to  be  observed  by  the  driver. 

The  method  of  teaching  long  division  is  especially 
noteworthy.  It  enables  pupils  to  gain  a general  under- 
standing of  the  nature  of  the  process  before  they  are 
faced  with  some  of  the  difficulties  inherent  in  it.  In 
particular,  the  determination  at  each  step  of  the  “cor- 
rect” quotient  figure  is  not  necessary.  Even  mature 
and  skilled  computers  do  not  always  find  the  “right” 
quotient  figures  immediately.  The  long  division  meth- 
od used  in  Seeing  Through  Arithmetic  5 enables  pupils 
to  compute  correct  answers  with  understanding,  but 
without  unnecessary  stumbling  over  quotient  difficul- 
ties. Pupils  are  then  shown  gradually  how  to  improve 
their  estimates  of  the  quotient  figure. 

In  brief,  learning  tasks  are  so  organized  as  to  de- 
velop insight  and  to  enable  the  pupil  to  use  it  as  a 
means  to  further  learning.  The  effect  is  then  cumula- 
tive: better  understanding  at  each  stage  contributes 
to  better  understanding  at  following  stages.  The  result 
is  that  fewer  treatments  of  a topic  are  needed,  and  the 
organization  of  the'^  subject  as  a whole  is  simplified. 
These  are  only  a few  of  the  many  examples  of  re- 
organization suggested  by  psychological  principles 
concerned  with  the  development  of  insight.  The  sim- 
plification in  organization  discussed  above  is  feasible 
in  this  program  because  new  visual  methods  of  pre- 
sentation and  provision  of  a good  understanding  of  the 
number  system  are  used  to  open  the  door  to  insight. 

♦See  Seeing  Through  Arithmetic  5,  pages  48-52. 


4 Effective  methods 

In  Seeing  Through  Arithmetic  5,  the  learning  of 
arithmetic  is  made  efficient  and  enjoyable  for  most 
children  by  a variety  of  new  methods  of  presenta- 
tion. These  methods  include  extensive  creative  use 
of  the  pictorial  and  typographic  arts  and  many  other 
features  of  presentation,  emphasis,  and  organization. 
Introduction  of  these  features  is  based  on  accepted 
principles  of  learning  theory.  These  methods  are  used 
systematically,  not  erratically  or  superficially.  A com- 
plete discussion  of  all  of  these  methods  would  unduly 
extend  these  introductory  comments,  but  some  gen- 
eral remarks  will  be  helpful  here. 

Presentation  of  processes 

The  “four-step  teaching  method”  is  an  important 
feature  of  Seeing  Through  Arithmetic  5.  This  method 
is  used  in  sections  called  “Learning  how,”  in  which 
the  processes  are  taught.  (See,  for  example,  pages 
48-52  of  the  pupils’  textbook.)  In  Step  1,  called 
“See,”  the  pupil  is  shown  in  detail  what  to  do.  Pic- 
torial representations  show  what  happens  to  the  ob- 
jects involved.  The  process  with  the  symbols  is  shown 
and  is  closely  connected  with  the  visual  representa- 
tion. Verbal  explanations  are  included,  but  they  are 
simple  and  brief.  In  Step  2,  called  “Think,”  another 
example  is  worked  out  and  the  pupil  is  asked  some 
questions  about  important  details.  He  is  encouraged 
and  helped  to  think  about  the  example.  In  Step  3, 
called  “Try,”  other  completely  worked  out  examples 
are  given,  but  the  pupil  is  expected  to  work  these  out 
for  himself  and  then  compare  his  work  with  the  com- 
pleted examples  in  his  book.  In  Step  4,  called  “Do,” 
examples  for  practice  are  given. 

The  “four-step  method”  has  proved  its  effectiveness 
through  years  of  use.  In  Seeing  Through  Arithmetic 

5 it  has  been  adapted  to  new  visual  techniques  and 
modern  principles  of  learning  theory.  It  guides  the 
pupil  so  that,  literally,  he  can  see,  think,  try,  and 
really  do  a process  on  his  own  and  with  confidence. 

Visual  aids 

In  Seeing  Through  Arithmetic  5,  all  pictures  are 
learning  aids.  No  picture  is  presented  for  its  purely 
decorative  or  presumed  interest-generating  value.  In 
many  cases  the  pictures  show  both  the  basic  data  and 
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the  action — that  is,  the  grouping  and  regrouping  in- 
volved in  the  problem  situation.  The  child  can  actual- 
ly see  what  is  happening.  Moreover,  because  many 
lessons  employ  a sequence  of  related  scenes,  or 
“movies,”  they  serve  as  a guide  to  teachers  and  pupils 
who  wish  to  use  actual  objects  to  gain  additional  ex- 
perience with  the  ideas.  The  Expanded  Notes,  which 
begin  on  page  243,  contain  many  suggestions  for  this 
kind  of  enrichment. 

In  similar  fashion,  the  use  of  colors  and  of  many 
special  printing  devices  is  the  result  of  careful  study. 
Color  is  used  not  only  to  add  general  attractiveness 
or  to  call  attention  to  some  special  point,  but  also  to 
help  teacher  and  pupils  communicate  with  each  other. 
For  instance,  the  teacher  may  say,  “Now  we  will  do 
the  examples  beside  the  red  letters.”  Special  printing 
devices  are  used  to  “dim  out”  of  pictures  everything 
that  is  not  to  be  in  the  focus  of  attention.  The  design 
of  every  page  is  worked  out  with  teaching  values  as 
a dominant  criterion.  The  goal  is  to  help  the  child 
see — visually  and  intellectually — what  he  is  asked 
to  learn. 

The  value  of  visual  learning  aids  is  now  well  estab- 
lished. Film  strips  and  moving  pictures  are  increas- 


ingly popular.  The  visual  aids  in  this  book  have 
a distinct  advantage,  however,  since  teachers  and 
pupils  can  study  them  as  long  and  as  often  as 
necessary.  Arithmetic  requires  study.  Pictures  and 
other  visual  devices,  when  they  are  properly  planned, 
make  this  study  possible  and  fruitful.  In  his  study 
time,  each  pupil  can  take  as  much  time  as  he  needs 
on  each  scene.  This  contrasts  sharply  with  visual 
aids  which  move  from  scene  to  scene  at  a speed 
supposedly  suitable  for  the  average  pupil,  but  which 
is  certainly  too  slow  for  the  able  pupil  and  much  too 
fast  for  the  slow  pupil. 

Illustrations  of  the  kind  used  in  this  program 
are  an  important  reading  aid.  Much  of  the  difficulty 
encountered  in  reading  arithmetic  materials  results 
from  the  pupil’s  inability  to  visualize.  Pictures  care- 
fully related  to  the  text  aid  in  visualizing.  Moreover, 
since  the  visual  aids  reduce  the  reading  load  and 
aid  the  comprehension  of  the  pupils,  they  can  later 
return  to  earlier  lessons  for  review  and  restudy  and 
use  the  materials  effectively  for  this  purpose.  The 
value  of  an  ordinary  illustration  is  soon  used  up,  but 
the  value  of  carefully  worked  out  visual  devices  can 
continue  long  after  they  are  first  used. 
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Moving  forward 


Pictures  A.  B.  and  C show  polygons.  Q A rectangle  with  all  its  sides  equal 


The  polygon  in  Picture  A has  is  a square.  Which  of  the  three 

4 straight  sides.  Its  opposite  sides  polygons  above  is  a square? 

are  equal  and  also  parallel,  Q The  polygon  in  Picture  C has 

It  has  4 square  corners,  or  right  angles.  straight  sides.  This  polygon  is 

This  polygon  is  a rectangle.  a triangle. 


The  number  system 

The  Seeing  Through  Arithmetic  program  provides  an 
unusually  careful  development  of  the  number  system. 
Many  pictures  showing  the  grouping  and  regrouping 
of  objects  in  tens,  in  hundreds,  and  so  on,  are  accom- 
panied by  corresponding  arrangements  of  numerals 
in  terms  of  place-value  ideas.  (See,  for  example,  pages 
12  to  15  of  the  pupils’  textbook.)  Seeing  numbers  as 
members  of  a system  involves  seeing  relations,  and 
thus  requires  much  more  than  knowing  the  names  of 
the  “places”  in  written  numerals.  There  is  much  talk 
nowadays  about  teaching  the  number  system.  Seeing 
Through  Arithmetic  teaches  it  thoroughly  and  dis- 
tinctively. 

In  Seeing  Through  Arithmetic  5,  the  major  exten- 
sion of  the  number  system  involves  common  fractions. 
Books  for  preceding  grades  have  included  work  de- 
signed to  provide  readiness  for  the  more  comprehen- 
sive study  of  fractions  in  Grade  5.  As  stated  above, 
the  emphasis  is  upon  the  development  of  genuine  un- 
derstanding of  fractions  before  computational  work 
with  them  is  demanded.  In  the  book  for  Grade  6, 
decimal  fractions  will  be  taught  as  an  extension  of 
the  number  system. 


Vocabulary  control 

The  purpose  of  studying  arithmetic  is  to  learn  how 
to  solve  quantitative  problems.  A vocabulary  and  gen- 
eral reading  abilities  are  of  course  necessary.  However, 
since  the  task  of  learning  arithmetic  is  sufficiently 
difficult  for  the  child,  it  is  foolish  to  add  extra  bur- 
dens in  the  form  of  vocabulary  and  reading  difficul- 
ties. For  this  reason  the  vocabulary  of  Seeing  Through 
Arithmetic  5 is  carefully  controlled. 

In  Seeing  Through  Arithmetic  5,  it  is  assumed  that 
the  children  know  only  the  658  reading  words  (both 
arithmetical  and  general)  that  appeared  in  the  pre- 
ceding books  of  the  Seeing  Through  Arithmetic  pro- 
gram. These  words  are  listed  alphabetically  on 
pages  362-364  of  the  Teaching  Guide  for  Seeing 
Through  Arithmetic  4.  All  other  words  are  considered 
new  words  and  are  listed,  for  special  attention  by  the 
teacher,  at  the  beginning  of  the  Lesson  Briefs  for  each 
block  of  work.  New  words  are  introduced  at  a cau- 
tious rate.  The  total  vocabulary  of  Seeing  Through 
Arithmetic  5 is  979  words.  See  pages  392-395  of  the 
Teaching  Guide  for  a complete  alphabetical  list  of 
the  words  used  and  for  detailed  statistics  on  the  vo- 
cabulary. 


Guiding  principles 


Lesson  headings 

Seeing  Through  Arithmetic  5 uses  headings  that  de- 
scribe  the  nature  of  the  various  types  of  lessons.  They 
serve  to  alert  the  child  immediately  as  to  the  nature 
of  the  lesson — learning  a new  computational  skill, 
practicing  problem  solving,  maintaining  skills,  and 
so  forth.  In  connection  with  these  headings,  there  is, 
whenever  necessary,  a statement  to  the  teacher  (in 
small  type  opposite  the  page  number)  that  gives  a 
technical  description  of  the  content  of  the  lesson. 
With  some  of  these  lessons,  too,  there  is  a statement 
opposite  the  heading  giving  the  child  more  informa- 
tion about  the  nature  of  the  lesson. 

These  various  types  of  lessons  provide  a wealth  of 
material  for  the  teaching  of  concepts,  for  practice, 
for  maintenance,  for  review,  and  for  testing  achieve- 
ment. Teachers  who  want  suggestions  on  the  varied 
uses  of  these  materials  will  find  them  in  the  Lesson 
Briefs  (pages  19-241)  and  in  the  Expanded  Notes, 
which  begin  on  page  243,  for  each  section.  These 
materials  provide  the  basis  for  effective  lesson  plan- 
ning by  teachers  and  effective  learning  by  pupils. 

All  material  in  Seeing  Through  Arithmetic  5 is 


lessons  using  the  four-step  teaching  method  to  develop  or  review 
computational  skills 

lessons  developing  specific  problem-solving  techniques 

lessons  developing  other  new  material,  including  use  of  ratios  to  express 
rates  and  comparisons,  fractions,  and  measurement 

maintenance  and  practice  in  solving  verbal  problems 

maintenance  and  practice  in  computation  with  whole  numbers  and  fractions 

tests  of  various  types:  inventory,  achievement,  diagnostic  (end-of-block), 
and  problem-solving 

lessons  involving  special  aspects  of  quantitative  thinking 

lessons  involving  reteaching  or  review  of  previously  taught  skills 

lessons  on  various  topics  related  to  the  arithmetic  program:  Roman  numerals 
and  time  zones 


organized  under  nine  headings: 

Learning  how 
Exploring  problems 
Moving  forward 

Using  arithmetic 
Keeping  skillful 
Checking  up 
Thinking  straight 
Looking  back 
Side  trip 


Moving  forward  Now  yj 

out  w| 


□ m 


CJtltJI 


i 


Comments 

Helpful  information  about  the  arithmetic  itself 
and  about  methods  of  teaching 


Answers 

Answers  for  all  exercises  except  basic  facts 
and  very  simple  items 

Reproduced  pages 

A reproduction  of  each  page  from  the  pupil’s 
book  for  your  easy  reference 


This  section  of  the  Teaching  Guide  contains 
the  aids  that  every  teacher  will  need  in  using 
Seeing  through  Arithmetic  5.  Collected  together 
in  one  place  for  your  convenience  you  will  find: 


Objectives 

A very  brief  statement  of  the  purpose  of  the 
lesson  to  help  you  see  its  relation  to  the  program 


Vocabulary 

For  each  lesson  a list  of  all  words  not  used 
in  preceding  books  of  the  program 


Keyed  notes 

Brief  directions  for  teaching  each  page, 
keyed  by  numbers  to  the  reproduced  page 


Lesson  briefs 


i 

A productive  teaching  situation  | 


includes  interested  children,  i 

an  inspired  teacher,  and  | 

good  materials.  In  using  ! 

the  materials  of  this  program,  ! 
do  not  forget  the  Expanded  Notes  ! 
that  begin  on  page  243. 


Moving  forward 


Expanded  Notes  for  this  lesson  ore  on  pages  245-251. 


Objectives 

The  child  learns  to  identify  circles  and  many  polygons. 

He  learns  how  circles  and  some  of  the  polygons  studied 
are  measured.  He  also  learns  to  recognize  base  and 
altitude  in  triangles  and  parallelograms. 

Vocabulary 

A vocabulary  list  like  the  one  below  is  given  in  this 
Teaching  Guide  for  each  lesson  in  Seeing  Through 
Arithmetic  5.  The  list  consists  of  words  that  are  intro- 
duced in  the  book  and  are,  therefore,  new  to  this  arith- 
metic program.  Words  marked  with  asterisks  are 
already  familiar  to  the  children  who  have  completed 
The  New  Basic  Reading  Program  through  More  Times 
and  Places  (4/2).  On  pages  392-395  you  will  find  a : 
complete  alphabetical  list  of  all  new  words  in  this  book,  i 
The  word  polygon  is  not  used  in  the  book  until  page  j 
107,  but  it  should  be  used  orally  in  this  lesson.  Use  the  ^ 
word  polygon  rather  than  figure^  since  the  latter  word  | 
may  confuse  the  pupils  because  of  its  many  meanings. 
The  words  right  angle,  rectangle,  square,  and  triangle  L 
also  should  be  used  orally  in  this  lesson.  Ill 

New  words  page  7 altitude,  diameter,  meant*,  width  jj 


Comments 

If  you  have  not  already  read  the  introductory  pages 
in  this  Teaching  Guide,  you  will  want  to  do  so  before 
proceeding  with  these  comments  and  the  keyed  notes. 
To  use  the  Teaching  Guide  effectively,  you  should  be 
familiar  with  the  general  aims  and  principles  under- 
lying the  Seeing  Through  Arithmetic  program.  See 
pages  6-18. 

For  each  lesson  entitled  “Moving  forward”  and 
“Learning  how”  there  is  a statement  beside  the  head- 
ing that  tells  the  children  what  they  are  going  to 
learn.  At  the  bottom  of  the  first  page  of  each  new 
lesson  there  is  a description  of  the  contents  of  the 
lesson  for  use  of  the  teacher. 

In  the  lesson  on  pages  3-7  the  children  are  intro- 
, duced  to  various  types  of  geometric  shapes  found  in 
I their  everyday  surroundings.  Through  discussion  they 
j;  learn  that  these  familiar  shapes  have  names,  and 
through  observation  they  note  several  distinguishing 
features.  They  learn  that  rectangles  have  four  sides  and 
square  corners;  that  squares  are  rectangles  that  have 
four  sides  of  the  same  length;  that  some  four-sided 
figures  are  not  rectangles  because  they  have  opposite 
I sides  of  different  lengths  or  do  not  have  square  corners; 

that  a pentagon  has  five  sides,  a hexagon  has  six  sides, 

I and  an  octagon  has  eight  sides;  that  all  points  on  a 
circle  are  the  same  distance  from  a point  within,  called 
the  center,  and  all  diameters  in  a particular  circle  are 
, the  same  length. 

; Through  discussion  and  comparisons,  help  the  chil- 
dren to  discover  various  kinds  of  four-sided  polygons 
and  triangles,  to  see  the  difference  between  the  circle 
and  the  ellipse,  and  to  distinguish  between  hexagons 
that  have  sides  the  same  length  and  those  that  do  not 
(see  top  of  page  4).  Some  children  in  the  class  will  al- 
ready be  acquainted  with  words  like  pentagon  and 
hexagon.  Others  will  be  curious  to  know  what  the  poly- 
gons are  called.  Feel  free  to  use  these  terms  with  the 
children  when  they  ask  about  them,  but  you  should  not 
insist  that  the  name  of  each  kind  of  polygon  be  learned. 

After  the  children  are  able  to  recognize  and  name 
ihe  circle,  square,  rectangle,  and  triangle,  develop  the 
idea  that  each  geometric  shape  can  be  measured,  that 


each  has  dimensions.  Let  the  children  begin  with  the 
length  and  width  of  rectangles  and  squares.  They  can 
easily  see  in  these  two  shapes  that  the  altitude  meets 
the  bottom,  or  base,  at  right  angles  (makes  "square 
corners”).  Help  the  children  see  that,  when  measuring 
polygons  other  than  squares  and  rectangles,  the  al- 
titude is  measured  on  a straight  line  that  lies  at  right 
angles  to  the  base  and  passes  through  the  point  of  the 
polygon  farthest  away  from  the  base. 

You  will  discover  that  height  and  altitude  are  con- 
fusing terms,  as  are  length  and  width.  Normally,  length 
is  the  term  for  the  longer  dimension  of  a rectangle, 
no  matter  in  what  position  it  is  placed.  To  illustrate 
this,  draw  on  the  board  several  rectangles  represent- 
ing the  same  physical  thing,  but  draw  them  in  different 
positions  to  show  how  the  longer  dimension,  or  length, 
may  be  placed  in  several  different  positions.  Empha- 
size that  length  is  the  longer  dimension  of  a rectangle 
and  width  the  shorter.  Base  is,  usually,  one  of  the  sides 
that  comes  nearer  to  being  horizontal  on  the  paper, 
and  altitude  is  either  one  of  the  two  sides  perpendicular 
to  the  base. 

Since  circles  have  no  straight  sides,  the  children  at 
first  may  be  in  doubt  about  what  measurements  can 
be  made  pertaining  to  circles.  Help  the  pupils  to  see 
that  the  width  of  a circle  is  measured  on  o straight 
line  that  passes  through  the  center.  Show  the  class 
that  this  line,  or  diameter,  may  be  drawn  in  various 
directions  through  the  center  of  the  circle  and  will 
always  be  the  same  length. 

Large  cardboard  shapes  which  the  pupils  can  ex- 
amine and  measure  should  be  provided.  Also,  let  the 
children  measure  familiar  objects  found  in  the  class- 
room. 


Answers 

Page  7: 

A base  u,  altitude  r or  t 
B base  y,  altitude  z 
C base  z,  altitude  w or  y 
D base  t,  altitude  u 
E base  t,  altitude  s 
F base  z,  altitude  w or  y 
G base  u,  altitude  r or  t 


H base  y,  altitude  z 
I base  t,  altitude  u 
J base  y,  altitude  z 
K diameter  x 
L diameter  s 
M diameter  w 
N diameter  t or  u 


Lesson  briefs  3-7 


Moving  forward 

a 


In  this  lesson  you  will  learn  more  about  different 
shapes  and  how  to  measure  them. 


3_ 

1 For  each  "Moving  forvrard"  lesson,  an  open- 
ing statement  such  as  this  one  tells  the  children 
what  they  are  going  to  learn.  Have  them  read 
and  discuss  this  statement. 

2 Before  working  with  this  page  tell  the  chil- 
dren that  objects  in  the  world  about  them  are 
made  up  of  many  different  shapes.  Discuss  var- 
ious geometric  shapes  and  provide  cardboard 
models  in  the  shape  of  circles  and  polygons 
for  the  children  to  examine. 

3 Have  the  children  take  turns  pointing  to  and 
identifying  the  circles,  ellipses,  and  polygons 
that  they  see  in  this  picture.  Encourage  them 
to  talk  about  the  various  circles  and  polygons 
in  terms  of  number  of  sides,  differences,  and 
likenesses. 

4 Follow  the  some  procedure  for  this  picture. 


Compare  these  examples  of  polygons  for  like- 
nesses and  differences.  Let  the  children  select 
polygons  and  show  that  all  of  the  sides  of 
some  of  them  are  equal.  They  should  use  rulers 
or  a piece  of  paper  marked  off  in  inches  on 
the  edge.  Also  let  them  show  that  some  of  the 
polygons  have  sides  that  are  not  equal.  Dis- 
cuss Pictures  G and  H.  Get  the  children  to 
observe  that  points  on  the  circle  are  all  the 
same  distance  from  the  center,  but  that  this 
is  not  true  of  the  ellipse.  Then  draw  examples 
of  each  on  the  chalkboard.  Arrive  at  con- 
clusions concerning  the  differences  in  G and 
H,  Use  the  word  circle  for  G.  Permit  the  pupils 
to  coll  H an  oval. 

Let  the  children  match  the  circles  and  poly- 
gons in  each  of  these  pictures  with  a corre- 
sponding one  above  (A  to  K). 


4 


22 


1 Explain  that  the  length  and  width  of  surfaces 
that  are  rectangles  are  measured  along  the 
sides  and  that  these  lines  must  form  square 
corners.  Emphasize  that  the  word  length  is 
used  for  the  longer  side  and  the  word  width 
for  the  shorter  side.  Let  the  children  practice 
measuring  length  and  width  of  rectangular 
surfaces. 

2 Explain  that  the  height  of  the  window  may 
be  thought  of  as  the  altitude  of  a rectangle. 
Ask  how  the  length  of  the  base  can  be  found. 

3 Have  the  pupils  tell  what  kind  of  polygon  the 
children  are  measuring  in  this  picture. 

4 Use  a circular  piece  of  cardboard  to  show 
what  the  girl  is  doing.  Use  the  word  diameter. 

5 Point  out  that  base  and  altitude  are  the  cor- 
rect terms  to  use  with  a triangle  like  this  flower 
bed. 

6 Bring  out  that  the  dotted  line  suggests  the 
altitude  of  a triangle.  Help  the  children  find 
the  triangle. 

6_ 

1 First  discuss  polygons  in  terms  of  sides  and 
angles.  Explain  the  term  right  angle.  Have 
pupils  explain  how  to  recognize  a circle. 

2 Ask  if  the  sides  of  this  polygon  are  parallel 
and  if  the  angles  are  right  angles.  Bring  out 
that  Line  z,  which  is  the  altitude,  shows  how 
far  apart  Lines  w and  y are.  Ask  the  children 
to  compare  this  with  Polygon  I and  tell  how 
it  differs  [all  sides  are  equal]. 

3 Help  the  children  conclude  that  this  rectangle 
is  a square.  Ask  what  Line  v or  Line  x rep- 
resents [altitude].  Have  them  find  another 
square  [G].  Ask  how  Polygons  D and  J are 
different  from  Polygons  B and  G. 

4 Help  the  pupils  explain  why  Line  z is  the  alti- 
tude. Help  them  discover  how  Triangle  H is 
like  Triangle  E and  how  it  is  different  [base 
shorter,  etc.]. 

5 Ask  how  many  lines  are  shown  for  Circle  C 
and  for  Circle  F on  which  the  diameter  can 
be  measured. 
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Lesson  briefs  3-7 


7_  ' 

1 Have  the  pupils  identify  each  polygon  (A  to! 
J)  as  a rectangle,  square,  triangle,  or  as  a! 
polygon  v^ith  four  sides  that  is  not  a rectangle 
and  to  explain  v/hy  they  think  so. 

2 Discuss  the  answers  for  Exercises  A to  J.  If 
these  exercises  are  used  for  written  work,  have* 
the  children  put  their  work  in  three  columns.! 
In  the  first  column  have  them  write  the  capital  | 


Picture 

Base 

Height  Of  altitude 

Picture 

Base 

Height  or  altitude 

□ 

Line  u 

Line  r 

□ 

Line  ■ 

Line  B 

□ 

Line  ■ 

Line  ■ __ 

B 

Line  ■ 

Line  B 

B 

Line  ■ 

Line  ■ Ei 

III 

Line  ■ 

Line  5 

□ 

Line  ■ 

Line  ■ 

a 

Line  B 

Line  3 

□ 

Line  ■ 

Line  ■ 

□ 

Line  B 

Line  H 

In  each  circle  below,  which  line  is  the  diameter? 


Now  you  should  understand  what  is  meant  by  length, 
width,  height,  base,  altitude,  and  diameter. 


letter  that  identifies  the  picture,  in  the  second , 
column  the  letter  that  indicates  the  base,  and 
in  the  third  column  the  letter  or  letters  that  in- 
dicate the  height  or  altitude. 

3  Ask  for  reasons  for  identifying  Pictures  K to  N, 
as  circles. 


8-11 


Moving  forward 


Expanded  Nofes  for  this  lesson  ore  on  pages  251-253. 


Objectives 

The  child  learns  what  is  meant  by  the  measurement  of 
area,  to  use  the  inch  square  as  a measuring  unit,  and 
how  to  estimate  (by  counting)  the  number  of  square 
inches  in  small  flat  surfaces. 


Vocabulary 

New  words  page  8 area;  page  1 1 between*,  flat* 

Comments 

In  previous  grades  the  children  have  learned  about 
the  measurement  of  distance,  weight,  time,  tempera- 
ture, liquids.  They  have  become  aware  of  the  need 
for  standard  units  of  measure  and  what  some  of  these 
standard  units  are.  In  this  lesson  the  measurem.ent  of 
area  is  introduced.  The  work  is  confined  to  measuring 
area  by  the  square  inch. 

To  comprehend  the  concept  of  area,  pupils  must 
understand  the  need  for  a standard  unit  for  measuring 


amount  of  surface.  Practical  situations  in  which  the 
measurement  of  area  is  needed,  such  as  buying  paint 
for  the  walls  of  a room,  should  be  discussed.  No  attempt 
should  be  made  in  this  lesson  to  introduce  any  compu- 
tational procedures  for  finding  area  or  to  define  the 
word  surface.  For  the  present,  the  study  of  surface 
measurement  is  meant  to  develop  only  the  meaning  of 
such  measurement.  Computational  procedures  will  be 
taught  later  (pages  240-250  of  the  text). 

In  this  lesson  the  only  unit  of  measure  introduced 
is  the  square  inch.  The  children  should  have  opportunity 
to  estimate  small  areas  in  terms  of  square  inches,  and 
to  check  their  estimates  by  using  the  inch  square. 

Inch  squares  made  of  tissue  paper,  cardboard,  con- 
struction paper,  oaktag,  etc.,  can  be  cut  out  by  the 
children  to  use  with  the  work  in  this  lesson.  The  inch 
squares  can  be  placed  on  various  small  surfaces  to 
measure  their  area.  Surfaces  to  be  measured  should 
not  exceed  25  or  30  square  inches.  Because  rectangles 
and  squares  are  easy  to  work  with,  begin  with  these. 
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Have  many  polygons  and  circles  of  different  sizes  avail- 
able for  the  children  to  estimate  and  measure  v^ith 
their  inch  squares. 

To  extend  the  idea  of  the  square  inch,  cut  an  inch 
square  into  tv^o  parts.  Help  the  children  see  hov^  the 
pieces  can  be  put  together  to  form  polygons  of  various 
shapes  but  xA'hose  area  is,  of  course,  a square  inch. 
Apply  this  idea  v^hen  estimating  the  area  of  pictures 
like  Picture  D on  page  9 and  Picture  J on  page  10. 

When  the  children  have  developed  an  idea  of  how 
big  a square  inch  is,  let  them  make  judgments  as  to 
how  many  square  inches  they  think  are  in  a particular 
polygon  or  circle  and  make  comparisons  between  one 
or  more  polygons  or  circles. 

Do  not  mention  the  square  foot  and  the  square  yard 
unless  the  children  do.  Then  discuss  these  square  units, 
jbut  do  not  have  the  children  work  with  them  at  this 
!time.  These  units  of  square  measure  should  not  be 
mentioned  at  this  time  because  they  bring  up  the  prob- 
lem of  changing  from  one  unit  to  another.  The  children 
are  not  ready  to  do  this. 


Answers 

Page  1 1 : 

A Between  12  and  20  square  inches,  about  16  square 
inches 

B 24  square  inches 

C Between  3 and  6 square  inches  or,  better,  between 
4 and  5 square  inches 

D 12  square  inches 

E Between  12  and  16  square  inches,  about  14  square 
inches 

F 14  square  inches 

G Between  16  and  17  square  inches 

H Between  16  and  20  square  inches,  about  18  square 
inches 

I  12  square  inches 


Moving 


forward  In  this  lesson  you  will  learn  about  a new  kind  Q 
of  measurement,  the  measurement  of  area. 


8 


1 Discuss  the  heading  and  the  objective  of  the 
lesson.  Review  briefly  the  use  of  linear  meas- 
urement in  determining  length. 

2 Discuss  the  difference  in  the  shape  of  the  tops 
of  the  doll  tables  in  Pictures  A and  B.  Ask  the 
children  to  count  the  squares  of  tissue  on  the 
tables.  Ask,  “Which  table  top  is  larger?"  Use 
the  answers  to  develop  the  idea  of  area. 

3 Now  have  the  pupils  count  the  squares  on 
this  table  top.  Have  them  tell  how  it  compares 
in  area  with  the  table  top  in  Picture  B.  Make 
sure  they  understand  that  shapes  may  be  dif- 
ferent and  still  be  equal  in  area. 

4 Point  out  that  each  side  of  a one-inch  square 
is  1 inch  long.  Let  them  make  one-inch  squares 
of  paper  or  oa1<tag.  Explain  that  the  square 
inch  will  be  used  to  measure  area. 


Lesson  briefs  8-11 


1 Make  clear  that  the  small  squares  are  square 
inches.  Let  the  children  count  the  square  inches 
in  Picture  A.  Then  have  them  lay  their  square 
inches  over  it  to  show  that  it  contains  9 square 
inches. 

2 Have  the  children  proceed  as  for  Picture  A. 
Compare  the  sizes  and  shapes  of  Pictures  A 
and  B. 

3 Tell  the  children  that  the  surface  to  be  meas- 
ured is  indicated  by  the  dotted  background. 
Have  them  estimate  the  area.  Ask  them  to 
cut  an  inch  square  diagonally  from  corner  to 
corner  and  place  the  pieces  and  one  full 
square  on  the  triangle.  This  will  enable  them 
to  see  that  the  area  of  the  triangle  is  2 square 
inches. 

4 Again  let  the  children  estimate  the  area.  Then 
let  them  cut  one  square  and  proceed  as  for 
Picture  C. 

5 Proceed  as  for  Pictures  C and  D. 

6 Proceed  as  for  Pictures  A and  B. 

10 


1 Encourage  the  children  to  use  ingenuity  in  es- 
timating the  area  of  shapes  other  than  squares 
and  rectangles.  Let  them  place  inch  squares  of 
paper  on  the  circle  to  help  them  estimate  that 
the  area  is  about  7 square  inches. 

2 Have  the  children  cut  inch  squares  diagonally 
and  place  the  pieces  on  the  polygon  along 
with  2 complete  squares.  Help  them  see  that 
the  area  is  about  4 square  inches. 

3 Have  the  children  cut  inch  squares  diagonally 
to  fit  the  polygon.  Have  them  use  these 
pieces,  along  with  2 whole  inch  squares,  to 
find  what  the  area  is  [4  square  inches]. 

4 Let  the  pupils  cut  one  inch  square  in  half  and 
then  place  the  pieces  on  it  beside  the  4 whole 
inch  squares.  Ask  them  what  the  area  of  this 
polygon  is  [5  square  inches]. 

5 Follow  the  same  procedure  as  above. 


26 


Imagine  that  the  squares  in  each  picture  below  are 
square  inches.  What  area  is  shown  in  each?  You  can 
say  that  the  area  shown  in  Picture  A is  between 


12  square  inches  and  20  square  inches.  It  is  about 
16  square  inches. 

□ 


11 


1 Explain  that  each  small  square  represents  one 
inch  square  or  one  square  inch.  Let  the 
children  estimate  the  number  of  square  inches 
in  this  polygon  [16]. 

2 Let  them  estimate  the  number  of  square  inches 
this  rectangle  represents. 

3 Ask  what  the  approximate  area  of  the  tri- 
angle is. 

4 Follow  the  procedure  for  Picture  B. 

5 Help  the  children  decide  that  the  circle  con- 
tains about  14  square  inches. 

6 Follow  the  procedure  for  Picture  B. 

7 Follow  the  procedure  for  Picture  A.  [Between 
16  and  17  square  inches] 

8 Lead  the  children  to  decide  that  this  polygon 
contains  between  16  and  20,  or  about  18 
square  inches. 

9 Follow  the  procedure  for  Picture  B. 


12-15 


Looking  bock 


xpanded  Notes  for  this  lesson  ore  on  pages  254-258. 


Objectives 

fhe  child  reviews  what  he  has  learned  about  place 
jfalue  in  the  number  system  as  it  relates  to  regrouping 
jor  carrying  and  borrowing. 

focabulary 

|v|ew  words  page  1 5 system 


"omments 

Children  in  the  fifth  grade  can  hardly  escape  large 
lumbers  in  their  everyday  reading  of  magazines  and 
lewspapers,  and  in  various  books  used  in  their  school 
york.  They  need  to  be  able  to  read  large  numbers  and 
p understand  their  meaning. 

There  are  two  basic  ideas  that  the  child  must  grasp 
b understand  the  number  system  as  a system.  One  is 
hat  the  same  symbol — any  one-figure  numeral — may 
)e  used  to  represent  ones,  tens,  hundreds,  thousands, 
;tc.  The  other  idea  is  that  we  know  what  a symbol 


represents  by  its  position  with  respect  to  other  sym- 
bols in  the  numeral. 

In  the  books  Numbers  We  See,  Numbers  in  Action, 
and  Seeing  Through  Arithmetic  3 of  this  program,  chil- 
dren were  helped  to  obtain  these  basic  ideas  through 
work  with  objects  and  pictures  of  objects  in  groups. 
They  assembled  (or  saw  assembled)  ones  to  make 
groups  of  tens,  tens  to  make  hundreds,  and  hundreds  to 
make  thousands.  Then  they  learned  to  use  tally  marks 
to  represent  hundreds,  tens,  and  ones  and  to  indicate 
what  the  tallies  represented  by  the  places  in  which  they 
were  written.  Finally  they  learned  to  use  numerals  in 
place  of  the  tally  marks. 

In  Book  4 of  this  program,  the  children  extended 
their  knowledge  of  the  number  system  to  9 places. 
Here  they  worked  with,  or  saw  pictures  of,  boxes  la- 
beled "100,"  "1000,"  "10  thousand,”  and  "100  thou- 
sand" and  represented  the  collection  of  objects  these 
boxes  stood  for  with  number  symbols  written  in  the 
proper  places.  Just  as  they  had  discovered  that,  for  a 
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numeral  of  three  figures,  such  as  135,  they  must  say 
something  for  each  of  the  figures — “one  hundred’’  for  1, 
'thirty"  for  3,  and  “five"  for  5 — they  learned  that  v/hen 
they  see  a numeral  which  has  three  more  of  the  same 
figures  they  still  must  read  the  three  figures  as  “one 
hundred  thirty-five"  and  say  the  word  “thousand.”  If 
they  saw  135,135,  for  example,  they  learned  to  read  it 
“one  hundred  thirty-five  thousand,  one  hundred  thirty- 
five."  Then  they  learned  that  if  they  have  three  more 
figures  in  the  numeral,  they  read  it  “one  hundred  thirty- 
five  million,  one  hundred  thirty-five  thousand,  one  hun- 
dred thirty-five.”  In  this  book,  children  review  these 
ideas  as  they  work  with  numbers  in  the  thousands  and 
millions. 

As  you  proceed  with  this  lesson,  stress  the  fact  that 
each  group  of  three  figures  is  read  in  the  same  way 
and  then  the  name  of  the  group  is  given  (except  for  the 
first  group,  counting  groups  toward  the  left).  Point  out 
that  the  group  of  three  figures  second  from  the  right 
has  the  name  “thousands,”  and  the  next  group  to  the 
left  has  the  name  “millions."  You  might  mention  that 
this  goes  on  and  on — that  each  additional  group  of 
three  figures  has  a special  name. 

Since  the  word  “and”  is  to  be  reserved  for  the  deci- 
mal point  in  reading  numerals,  we  do  not  say  “and" 
between  the  “one  hundred"  and  the  “thirty-five"  in  the 
numeral  135.  Encourage  the  children  to  read  it  "one 
hundred  thirty-five.” 

On  pages  12  and  13,  the  children  work  with  numeri- 
cal representations  of  objects  grouped  in  hundreds, 
thousands,  10  thousands,  and  100  thousands.  On  page 
13  they  also  practice  reading  and  writing  large  numbers. 

Pages  14  and  15  provide  practice  in  the  regrouping 
basic  to  an  understanding  of  carrying  and  borrowing  in 
computation.  All  too  often  children  have  difficulty  in 
working  with  the  processes  because  they  do  not  under- 
stand the  principles  of  the  number  system  underlying 
carrying  and  borrowing.  The  regrouping  involved  in 
these  procedures  is  retaught  here  in  connection  with 
the  number  system  so  that  it  can  be  applied  when  the 
processing  of  larger  numbers  is  studied. 

If  you  find  that  some  of  the  children  have  trouble 
understanding  the  regrouping  procedures  used  with 


these  larger  numbers,  review  the  grouping  of  object; 
in  tens  and  ones,  the  tallying,  and  changing  to  number 
symbols  as  taught  in  Seeing  Through  Arithmetic  3 anc 
4.  You  will  want  to  give  these  children  plenty  of  oppor- 
tunities to  make  these  groupings  and  regroupings  them- 
selves with  real  objects. 

Answers 

The  practice  material  in  Seeing  Through  Arithmetic  5 
is  arranged  on  the  pages  in  blocks,  which  are  referred 
to  as  Block  1,  Block  2,  etc.,  in  the  answer  sections  ol 
this  Teaching  Guide.  In  the  text  the  exercises  in  each 
block  are  identified  by  distinctively  colored  letters.  On 
page  13,  for  instance.  Block  1 is  labeled  with  blue 
letters.  Block  2 with  black  letters.  Block  3 with  white 
letters  on  a black  background.  Block  4 with  white  letters 
on  a blue  background. 


Page  13: 

(block  4) 

A 3019 

E 

64,100,004 

I 71,030,000 

B 620,401 

F 

7506 

J 1,000,900 

C 2,080,007 

G 

408,000,070 

K 563,005 

D 98,090 

H 

29,800,000 

Page  14: 

(block  1) 

C 14 

D 

6 

E 3 

Page  15: 

(block  1) 

F 12  HI 

G 6 I 10 

J 599 

K 41 

(block  2) 

A ten  thousands’ 

G 

15  thousands 

B thousands' 

H 

2 thousands 

C hundred  thousands' 

I 

14,438 

D 9140 

J 

85,590 

E 56,839 

K 

8 thousands,  6 tens 

F 11  hundreds,  16  ones 

L 

6 thousands,  10  tens 

Looking  back  This  lesson  will  help  you  check  up  on  reading  and 
writing  numerals  and  on  understanding  numbers. 


000  looo  iooo;4tooo“ 


Ifl 


lOOO 

r 


hundreds  lens  ones  i 

1 hundreds  tens 

ones 

1 ' 1 3 

¥ 

1 

thousands  1 

Cl 

13,400 

□ 0 


thirteen  thousand  four  hundred 


El 


1 ^1 


90,000 
ninety  thousand  ^ 


„ i 

•'4 ' 


100,000 

one  hundred  thousand 


1,000,000  E3 

one  million  B 


' Say  M 
Sion,  thousand. 

5,262,000 

41,785,439 

8,027,050 

376,000,000 

90,001,002 

223,500,010 


Read.  D 

A 15,402,716 
B 3,850,300 
C 961,700,000 
D 1,001,001 
i 60,090,040 
F 778,200,509 


Read. 


te  with  numerals. 

jthree  thousand  nineteen 

six  hundred  twenty  thousand  four  hundred  one 

two  million  eighty  thousand  seven 

ninety-eight  thousand  ninety 

sixty-four  million  one  hundred  thousand  four 

seven  thousand  five  hundred  six 

four  hundred  eight  million  seventy 

twenty-nine  million  eight  hundred  thousand 

peventy-one  million  thirty  thousand 

one  million  nine  hundred 

five  hundred  sixty-three  thousand  five 


38,020  ri 

4,480,601 

761,000 

924,000,775 

50,082,146 

23,008 

B 40,070,010 
EJ  17,209 
D 6,000,000 
D 600,000 

□ 430,500,008 

□ 219,003 
[Q  7460 

□ 8,004,002 
E 113,030 

□ 72,900,404 

□ 5,298,743 

□ 90,010,200 


1 Tell  the  pupils  that  the  boxes  and  bags  con- 
tain wooden  beads.  Call  attention  to  the  pile 
of  10  boxes  of  1000  each,  the  pile  of  3 boxes 
of  1000  each,  and  the  4 bags  of  100  each. 

2 Discuss  where  tally  marks  for  each  pile  would 
be  put  in  the  tally  space  and  why  each  nu- 
meral appears  where  it  does. 

3 Help  the  pupils  discover  that  "1"  and  “3"  are 
in  the  group  to  be  read  as  "thousand”  and 
that  ”400"  is  in  the  group  read  without  a 
group  name. 

4 Explain  that  the  zeros  in  13,400  keep  the 
other  numerals  in  their  places  just  as  the  tally 
spaces  do.  Explain  the  use  of  the  comma. 

5 Help  the  pupils  discover  that  there  are  9 ten 
thousands,  or  90  thousand  sticks.  Discuss  the 
position  of  9 in  the  tally  space. 

6 Bring  out  that  now  there  are  10  ten  thousands 
and  this  equals  1 hundred  thousand.  Discuss 
the  position  of  1 in  the  tally  space  and  the  use 
of  the  zeros  in  100,000. 
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1 Have  the  pupils  count  the  boxes  of  pens.  Then 
tell  them  that  10  groups  of  100  thousand  are 
called  1 million.  Have  them  note  that  in  the 
tally  space  another  section  of  three  places 
has  been  included  for  millions  and  that  we 
have  put  1 in  ones'  place  because  we  have 
1 million  pens.  Ask  pupils  to  explain  why 
there  are  no  figures  in  the  two  sections  of 
places  at  the  right.  Be  sure  they  understand 
that  1 million  is  equal  to  10  hundred  thou- 
sand. 

2 Have  them  read  this  numeral  and  explain  the 
zeros. 

3 Explain  to  the  pupils  the  relation  of  the  nu- 
merals in  black  and  those  in  blue  to  the  tally 
space  in  Picture  C.  Be  sure  they  understand 
what  to  say  for  each  group  of  three  numer- 
als. Let  each  child  have  a turn  in  reading. 

4 Let  the  pupils  take  turns  in  reading  these 
exercises  aloud. 

5 Assign  Exercises  A to  K as  written  work. 
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□ 


/ 

2 1 /6 

thousands 

n 

hundreds  tens 

UJ 

hundreds  tens  ones 

/ 

3 6 

thousands 

hundreds  tens  ones 

hundreds  tens  ones 

5 

3 

¥ 

thousands 

50z 

i4 

1 ^ 

10  3 \ 

thousands 

14 

hundreds  tens  ones 

hundreds  tens  ones 

1 1 8" 

2 1 / 1 5 

1 i 7 

? 1 t 1 5 

thousands 

hundreds  tens  ones 

□ 

hundreds  tens  ones 

\ 2 \ ^ 

5 i 13  1 7- 

1 2 1 9 

? 1 3 [ y 

thousands 

hundreds  tens  ones 

S 

hundreds  tens  ones 

6 1 //  ' 3 

1 5 [ 7 

7 i 7 ; 3 

i ^ 1 7 

7 

15 

9 

/ 

1 2 

8"  1 5 

9 

/ 1 2 

thousands 

hundreds  tens  ones 

a 

hundreds  tens  ones 

3 1 6 

2 

H- 

1 3 

1 

3 

5 

1- 

H- 

3 

thousands 

hundreds  tens  ones 

□ 

hundreds  tens  ones 

2 

1 ? 

1^ 

6 

1 

1 s 

1’ 

6 

thousands 

hundreds  tens  ones 

' B 

hundreds  tens  ones 

1 

/ 1 5 

/g 

3 

/ 

? 

g 

¥ 

3 

thousands  1 

hundreds  tens  ones 

□ 

'hundreds  tens  ones 

7 

23 

5| 

1 

/ 

9 

5| 

/ 

hundreds  tens 


m 


7 1 \h 

/ U 1 3 

S'  1 ? 1 ^ 

' 1 2 1 3 

thousands 

hundreds  tens  ones 

a 

hundreds  tens  ones 

1 3 1 6 

1 1 ^ 

1 3 1 ? 

? 1 7 1 /2 

thousands 

hundreds  tens  ones  i 

□ 

1 hundreds  tens  ones 

1 3 ! g 

3/|  y 1 7 

1 ? 1 ^ 

/ 1 y i 7 

In  16,472,  the  1 is  in  what  place? 

In  739,568,  the  9 is  in  what  place? 

In  208,411,  the  2 is  in  what  place?  0 
7 thousands  21  hundreds  4 tens  = ■ 

4 ten  thousands  16  thousands  7 hundreds  13  tens  9 ones  = S 
5126  = 4 thousands  ■ hundreds  1 ten  ■ ones 
35,948  = 2 ten  thousands  ■ thousands  9 hundreds  4 tens  8 ones 
83,015  = 8 ten  thousands  M thousands  10  hundreds  1 ten  5 ones 
1 ten  thousand  3 thousands  14  hundreds  2 tens  18  ones  = ■ 

6 ten  thousands  25  thousands  4 hundreds  19  tens  = ■ 

9671  = ^ thousands  16  hundreds  ■ tens  11  ones 

46,309  = 4 ten  thousands  ■ thousands  2 hundreds  ■ tens  9 ones 


By  now  you  should  have  a good  understanding 
of  the  number  system. 
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Ask  the  pupils  how  many  boxes  of  1000,  100 
and  10  there  are.  Have  them  explain  why  eacf 
of  the  figures  representing  the  boxes  has  beei 
put  where  it  is  in  the  tally  space.  Ask  whal 
has  to  be  done  with  the  16  tens.  Help  them  re 
call  that  10  tens  equal  100  and  get  them  to  se 
that  the  16  boxes  of  ten  will  have  to  be  re 
arranged  into  1 box  of  100  and  6 boxes  of  10 
Now  have  the  pupils  note  that  the  numeral 
have  been  changed  to  agree  with  the  re 
arrangement  of  the  boxes.  Then  ask  a pupil 
to  read  the  complete  numeral.  Bring  out  that 
this  kind  of  regrouping  of  figures  is  used  in 
addition. 

Relate  the  picture  in  the  first  scene  to  the 
numerals  in  the  tally  space.  Then  have  the 
pupils  look  at  the  second  scene  and  observe 
what  has  happened.  Help  them  see  that  this 
kind  of  regrouping  is  used  in  subtraction. 
Discuss  the  changes  indicated  by  the  blue 
numerals  and  question  marks. 
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Continue  discussing  changes  indicated  by  blue 
numerals  and  question  marks.  Pupils  should 
compare  the  numerals  in  the  second  row  of 
tally  spaces  with  the  numerals  in  the  first  row 
and  decide  what  numerals  should  be  placed 
where  the  question  marks  are.  Help  the  pupils 
determine  whether  the  changes  made  would 
be  used  in  adding  or  subtracting. 

Use  these  exercises  orally  first.  Let  the  pupils 
take  turns  in  giving  answers.  Then  assign  the 
entire  exercise  as  written  work  for  the  class.' 
Direct  the  pupils  to  write  only  the  missing 
numerals  for  Exercises  D to  L.  For  F,  they 
would  write  “F  11  hundreds,  16  ones.” 


16"17  Side  trip 

Expanded  Notes  for  this  lesson  are  on  page  258. 

lObjectlves 

*rhe  child  reviews  reading  and  writing  Roman  numerals 
Ihrough  XXXIX  and  extends  his  knowledge  of  the 
Roman  numeral  system  through  the  thousands. 

'/ocabulary 

.New  words  page  16  alike*;  page  17  Arabic,  column, 
Dosition 

pomments 

'Roman  numerals  occupy  a relatively  unimportant  part 
n the  child's  world  of  numbers.  But  children  do  en- 
counter them  from  time  to  time  as  the  volume  numbers 
ii>f  books  and  magazines,  in  chapter  numbers,  in  dates 
)f  movies,  and  in  dates  on  cornerstones.  They  also  use 
joman  numerals  in  making  and  reading  outlines.  So 
ijhey  must  know  how  to  read  and  write  these  numerals. 

; The  material  in  this  lesson  shows  children  how  to 
lead  and  write  Roman  numerals  through  the  thousands. 
Comparison  of  them  with  our  Hindu-Arabic  system 
"hould  quickly  show  the  advantages  of  our  system. 

[I  Only  a few  basic  principles  need  to  be  learned  in 
forking  with  Roman  numerals.  The  chart  on  page  16 

ilustrates  them.  In  the  second  vertical  column  are 

I ' 

|ihown  the  seven  letters  that  are  used  in  writing  all  the 
jJoman  numerals.  The  first  column  shows  the  numerals 

Iiiat  are  written  by  writing  the  symbol  for  a lesser 
jjumber  at  the  left  of  the  symbol  of  a greater  number, 
■he  third  column  shows  that  all  other  numerals  are 
ipmbinations  of  those  in  Columns  1 and  2,  made  by 
iiSuilding  up  the  numeral  by  annexing  symbols  at  the 
■light.  When  the  children  have  familiarized  themselves 
inth  the  numerals  in  the  first  and  second  columns,  they 
■jan  make  any  Roman  numeral. 

inswers 
fcge  16: 

[I,  V,  X,  L,  C,  D,  M] 

Each  of  them  has  a letter  for  a lesser  number 
written  at  the  left  of  a letter  for  a greater  number. 

I Each  of  them  is  made  by  combining  letters  from 
I Columns  1 and  2. 

i [XX,  XXI,  XXII,  XXIII,  XXIV,  XXV,  XXVI,  XXVII, 
XXVIII,  XXIX,  XXX] 




Page  17: 

(block  1) 

E [XL,  XLI,  XLII,  XLIII,  XLIV,  XLV,  XLVI,  XLVII, 
XLVIII,  XLIX,  L] 

F [XC,  XCI,  XCII,  XCIII,  XCIV,  XCV,  XCVI,  XCVII, 
XCVIII,  XCIX,  C] 

G [CCL,  CCLI,  CCLII,  CCLIII,  CCLIV,  CCLV,  CCLVI, 
CCLVII,  CCLVIII,  CCLIX,  CCLX] 

H [MDCXXXI,  MDCXXXII,  MDCXXXIII,  MDCXXXIV, 
MDCXXXV,  MDCXXXVI,  MDCXXXVII,  MDCXXXVIII, 
MDCXXXIX,  MDCXL] 


(block  2) 


A 

17  E 103 

I 

40  M 409 

Q 89  U 1940 

B 

32  F 156 

J 

24  N 440 

R 

909  V 1444 

C 

55  G 320 

K 

19  O 919 

S 

1214  W1956 

D 

61  H 1008 

L 

94  P 990 

T 

1519  X 1899 

(block  3) 

A 

[VIII] 

H 

[LXXXV] 

O 

[CCCXLIV] 

B 

[XVI] 

I 

[Cl] 

P 

[DXIX] 

C 

[XXXVII] 

J 

[CXXV] 

Q 

[MCCXV] 

D 

[LIII] 

K 

[CXLIX] 

R 

[MDCCCLXXV] 

E 

[LXXII] 

L 

[CCCX] 

S 

[MCMLXIX] 

F 

[LXXVIII] 

M 

[CCCXVIII] 

T 

[MDXLVIII] 

G 

[LXXXI] 

N 

[CCCXXXIX] 

U 

[MDCCLXXVI] 

(block  4) 

A [Dj;  no 

B No;  A small  number  often  has  more  letters  than  a 
large  number.  It  may  take  several  letters  to  show 
a number  in  the  hundreds,  but  only  one  to  show 
1000.  Also,  numbers  like  40  or  900  take  more  places 
than  numbers  like  50  or  1000. 

C 27,652;  yes 

D 27  and  72;  The  figures  in  any  number  with  more 
than  1 figure  can  be  rearranged  to  make  a larger 
or  smaller  number. 

E [VII,  LXX,  DCCj;  no;  None  of  the  letters  used  to 
write  7 is  used  for  70  and  700. 
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1 



B 

1 

2 3 

IV 

V 

VI  VII  VIII 

4 

5 

6 7 8 

IX 

X 

XI  XII  XIII  XIV  XV  XIX 

9 

10 

11  12  13  14  15  19 

Q 

XX  XXVI  XXX  XXXV  XXXVII 

20  26  30  35  37  □ 

XL 

L 

XLIV  XLVIll  Llll  LX  LXX  LXXX 

40 

50 

44  48  53  60  70  80 

XC 

C 

XCIX  CXX  CC  CCC  CCCXCVIII 

90 

100 

99  120  200  300  398 

CD 

D 

CDLX  DXLI  DC  DCC  DCCCII 

400 

500 

460  541  600  700  802 

CM 

M 

CMLXXIV  MD  MDC  MCMXIV 

900 

1000 

974  1500  1600  1914 

□ Only  seven  letters  are  used  to  write 
all  the  Roman  numerals.  What  are  they? 

O Look  at  the  Roman  numerals  for  4, 
9,  40,  90,  400,  and  900.  How  are  they 
made?  In  what  way  are  they  alike? 

]6  Keoding  and  writing  Ronton  numorolt  including  thousonds 


0 Look  at  the  Roman  numerals  for  2, 
6,  11,  20,  and  44.  How  are  they  made? 
In  what  way  are  they  alike? 

0 Write  the  Roman  numerals  for 
the  numbers  from  20  to  30. 


IL 

1 Have  the  pupils  note  carefully  the  letters  in 
this  column  as  they  answer  Exercise  A.  Tell 
them  that  all  other  Roman  numerals  are  made 
by  combining  these  letters. 

2 As  the  children  observe  this  column  in  an- 
swering Exercise  B,  they  should  see  that  the 
letters  on  the  right  side  are  the  same  as  those 
in  the  second  column,  but  that  an  I,  X,  or  C 
at  the  left  reduces  the  number  by  1,  10,  or 
100.  Tell  them  that  these  numerals  are  the 
only  ones  made  in  this  way. 

3 Have  the  pupils  note  the  first  five  Roman 
numerals  in  this  column  as  they  answer  the 
questions  in  Exercise  C.  Then  have  them  look 
at  the  Roman  numerals  for  11  to  15.  Call  on 
pupils  to  go  to  the  board  to  write  the  Roman 
numerals  for  16  to  19. 

4 To  help  the  pupils  write  the  numerals  asked 
for  in  Exercise  D,  they  may  refer  to  this  row. 
Then  have  them  study  the  rest  of  the  chart. 


Q Write  the  Roman  numerals  for_ 
the  numbers  40  to  50.  L 

□ Write  the  Roman  numerals  for 
the  numbers  90  to  100. 

0 Write  the  Roman  numerals  for 
the  numbers  250  to  260. 

O Write  1630  in  Roman  numerals 
this  way. 

^1000  j-30 

MDCXXX 

■'-OOO 

Now  write  the  Roman  numerals  for 
the  numbers  1631  to  1640. 


Read  these  Roman  numerals. 


A 

XVII 

1 

XL 

Q 

LXXXIX 

B 

XXXII 

J 

XXIV 

R 

CMIX 

C 

LV 

K 

XIX 

S 

MCCXIV 

D 

LXI 

L 

XCIV 

T 

MDXIX 

E 

cm 

M 

CDIX 

U 

MCMXL 

F 

CLVI 

N 

CDXL 

V 

MCDXLIV 

G 

cccxx 

o 

CMXIX 

w 

MCMLVI 

H 

MVIII 

p 

CMXC 

X 

MDCCCXCIX 

Write  as  Roman  numerals. 

A 8 H 85 

o 

344 

B 16 

1 

101 

p 

519 

c 37 

J 

125 

Q 

1215 

D 53 

K 

149 

R 

1875 

t 72 

L 

310 

S 

1969 

f 78 

M 

318 

T 

1548 

G 81 

N 

339 

U 

1776 

□ Our  numerals  are  called  Arabic  Q 
numerals.  Below  is  the  number  2529, 
written  with  both  Arabic  and  Roman 
numerals.  We  know  that  the  5 in  2529 
shows  hundreds  because  it  is  the  third 
figure  from  the  right.  Which  letter 
in  MMDXXIX  shows  hundreds?  Is  it 
in  the  same  position  as  the  5 in  2529? 


thousands 


□ Can  you  tell  how  large  a Roman 
numeral  is  by  the  number  of  letters 
it  has?  Why  or  why  not? 

0 Which  Arabic  numeral  means  more, 
3489  or  27,652?  Does  the  number 
of  figures  help  tell  you  which  is  larger? 

0 Write  two  Arabic  numerals  in  which 
the  number  of  figures  does  not  tell  you 
which  numeral  is  larger. 

Q Write  the  Roman  numerals  for  7, 
70,  and  700,  Does  knowing  the  Roman 
numeral  for  7 help  you  write  the 
numeral  for  70  or  for  700?  Why  or 
why  not? 


17_ 

1 For  Exercises  E to  H,  let  the  pupils  refer  to 
the  chart  on  page  16. 

2 Have  the  pupils  take  turns  in  reading  these 
numerals.  Note  that  A to  H are  numerals 
formed  without  the  use  of  those  shown  in 
Column  1 of  the  chart  on  page  16,  that  I to  P 
use  the  symbols  from  Column  1,  and  that  Q 
to  X involve  symbols  from  both  columns.  It 
may  help  the  children  to  mark  off  recogniz- 
able combinations  of  letters  as  they  work. 
Refer  to  the  diagram  above  for  1630. 

3 After  all  of  the  children  have  written  these 
Roman  numerals  on  paper,  have  one  or  two 
children  write  them  on  the  board  so  the  pu- 
pils can  check  their  work. 

4 Bring  out  in  discussion  of  Exercises  A to  F 
the  advantages  of  the  Hindu-Arabic  system 
as  compared  with  the  Roman  system. 


□ Write  the  Roman  numerals  for  39, 

55,  and  108  in  a column  and  try  to  add 
them.  What  happens? 

17 


18 


Checking  up 

Expanded  Notes  for  this  lesson  ore  on  pages  258-260. 

1 Objectives 

The  child  tests  his  knowledge  of  addition,  subtraction, 
the  multiplication  basic  facts  with  products  of  36  or  less, 
and  the  division  basic  facts  with  dividends  of  36  or  less. 

Vocabulary 

There  are  no  new  words. 

1 Comments 

' In  this  book  the  sections  called  “Checking  up"  are  tests. 

I  Page  18  provides  three  inventory  tests  on  addition.  Test 
1 is  on  addition  of  one-figure  numbers;  Test  2 is  on 
addition  of  two-figure  numbers;  and  Test  3 is  on  addi- 
tion of  three-figure  numbers.  There  are  two  subtraction 
tests.  Test  4 involves  subtraction  of  two-figure  numbers; 
Test  5,  subtraction  of  three-figure  and  four-figure  num- 
bers. Test  6 is  a test  involving  both  addition  and  sub- 
traction of  numbers  representing  money.  Test  7 is  on 
the  multiplication  basic  facts  with  products  of  36  or  less, 
and  Test  8 is  on  the  division  basic  facts  with  dividends 
of  36  or  less. 

You  will  notice  that  all  the  examples  appear  in  equa- 
tion form.  The  children  must  place  the  numerals  in 
Tests  2 to  6 in  the  correct  computational  form  to  find 
the  answers.  For  Tests  7 and  8,  they  should  write  the 
I answers  only.  The  equation  form  is  used  throughout  the 
book  in  tests  and  exercises.  This  has  been  done  because 
: the  authors  believe  that  children  need  practice  in  ar- 
ranging numerals  in  computational  form,  since  it  will 


in  Seeing  Through  Arithmetic  4.  In  this  book  they  are 
inventoried  only.  To  help  you  in  any  reteaching  that  is 
necessary,  page  references  to  these  topics  as  retaught 
in  the  pupils’  text  of  Seeing  Through  Arithmetic  4 are 
given  below.  You  will  find  it  advantageous  to  have  a 
few  copies  of  Book  4 in  your  classroom. 

Remember  that  a child’s  success  in  arithmetic  depends 
upon  his  knowing  all  the  basic  facts.  If  there  is  any  evi- 
dence that  he  does  not  know  all  of  them,  special  steps 
should  be  taken  to  help  him.  Suggestions  are  given 
under  the  heading  “Helping  the  slow  learner"  in  the 
Expanded  Notes.  Much  can  be  learned  about  the 
child’s  proficiency  by  noting  his  work  habits  and  the 
procedures  he  uses  to  get  his  answers.  Of  particular 
significance  are  speed  and  assurance,  signs  of  frustra- 
tion and  hesitation,  counting  on  fingers  or  tallying,  and 
erasures  that  show  faulty  knowledge  of  the  basic  facts 
or  a change  of  mind  about  the  procedure.  All  of  these 
things  should  be  taken  into  account  in  evaluating  the 
results  of  these  tests,  and  appropriate  remedial  work 
should  be  planned. 

Reteaching  chart 

Test  Pages  (Book  4)  Test  Pages  (Book  4) 

1 18-19  5 36-41 

2 20-23  6 80-81;  82-83 

3 24-27  7 46-48;  49-51 

4 32-35  8 55-59;  60-65 

Answers 

Since  only  basic  facts  are  involved  in  Tests  7 and  8, 
answers  are  not  provided  for  these  tests. 


be  necessary  for  them  to  do  so  with  problems  in  real 

Test  1 

Test  2 

Test  3 

: life.  Notice  also  that  a screen  has  been  used  to 

A 

13 

E 

20 

A 

111 

E 

216 

A 

788 

E 

1746 

1 indicate  the  answer  that  must  be  found  in  each  equa- 

B 

17 

F 

18 

B 

98 

F 

178 

B 

1310 

F 

1471 

ii  tion.  Children  who  have  learned  arithmetic  through  the 

C 

23 

G 

38 

C 

131 

G 

240 

C 

1354 

G 

739 

use  of  earlier  books  in  this  program  will  be  familiar 

D 

19 

H 

31 

D 

58 

H 

300 

D 

534 

H 

2272 

with  this  device  and  with  the  equation  form  as  well. 

Test  4 

Test  5 

Test  6 

The  arrangement  of  the  tests  by  specific  areas  should 

A 

34 

E 

8 

A 

378 

E 

1786 

A 

$1.01 

E 

$1.58 

help  reveal  the  weaknesses  of  each  child  and  should 

B 

36 

F 

19 

B 

407 

F 

5426 

B 

$2.23 

F 

$2.79 

help  you  decide  what  areas  need  reteaching,  either  on 

C 

18 

G 

71 

C 

493 

G 

1508 

C 

$8.40 

G 

$3.56 

; a class  or  individual  basis.  The  tests  are  not  speed  tests. 

D 

70 

H 

56 

D 

1619 

H 

2239 

D 

$2.53 

H 

$2.83 

and  the  children  should  be  given  ample  time  to  com- 
plete their  work. 

The  abilities  covered  by  these  tests  were  first  taught 
in  Seeing  Through  Arithmetic  3 and  completely  retaught 


Lesson  briefs  18 


Checking  up 


Test  1 

A 4+5+3+l=B 
Qb  6 + 2 + 9 = B 
c 3+7+5+8=B 
D 5+8+4+2=B 
E l+7+9+3=B 
F 2+5+3+7+l=B 
G 7+9+8+5+9=B 
H 8+8+4+6+5=B 


Test  2 

A 84  + 27  = B Q 
B 50  + 15  + 33  = a 
c 29  + 44  + 58  = B 
D 17  + 32  + 9=  B 
E 61  + 75  + 80  = B 
F 46  + 20  + 74  + 38  = H 
G 98+17  + 53  + 72  = B 
H 85  + 66  + 92  + 57  = B 


Test  3 

□ 268+520  = H PI 

□ 875  + 435  = * “ 
B 600  + 754  = H 

□ 64+108  + 362  = 8 
B 781+459  + 506  = « 

□ 373  + 628  + 470  = B 
0 225  + 396+ 118  = B 
m 937+561  + 774  = B 


Test  4 

Test  5 

Test  6 

□ 

72-38  = B 

A 651 -273  = a pv 

A 37;!!  + 41j!!  + 23j!!  = H n 

□ 

87-51=B 

B 732-325  = B“ 

B $.97  + $.54+$.72  = B“ 

B 

60-42  = B 

c 900-407  = * 

C $2.16 + $4.29  + $1.95  = ■ 

□ 

94-24  = 8 

D 2435 -816  = a 

D 85):! + $1.68  = a 

B 

45-37  = B 

E 5070 -3284  = a 

E $3.07- $1.49  = ■ 

□ 

82  - 63  = B 

F 8846 -3420  = a 

F $7.00- $4.21  = ■ 

0 

90-19  = B 

G 3000-1492  = 8 

G $6.41- $2.85  = ■ 

a 

00 

<J\ 

CO 

o 

H 

H 4008-1769  = 0 

H $12.00-$9.17  = B 

Test  7 

Test  8 

□ 

2X9  = B„ 

□ 

5X4  = a 

□ 

12^2  = B 0 □ 36H-6  = B 

□ 

3X5  = B t* 

Cl 

4X7  = a 

B 

27h-9  = B Cl  24  = 4 = B 

B 

8X3  = B 

0 

X 

1 

B 

16  = 8 = a 0 36-^9  = a 

0 

5X5  = B 

0 

VO 

X 

CO 

11 

□ 

25-^5  = H 0 3O^5  = B 

B 

9X4  = B 

□ 

4X4  = a 

B 

12-;-3  = B □ 16-H4  = « 

□ 

3X7  = B 

0 

3X6  = B 

□ 

20-H4  = B 0 35H-7  = B 

0 

4X2  = B 

□ 

8X2  = H 

0 

28-^7  = B □ 18-H9  = B 

0 

3X3  = B 

B 

5X7  = a 

0 

24H-3  = B B 14H-2  = B 

D 

4X8  = B 

□ 

6X4  = H 

D 

10-^-2  = B □ 36-^4  = a 

D 

6X5  = B 

m 

4X3  = 8 

□ 

18-^6  = B 0 32-^-8  = B 

□ 

7X2  = 8 

□ 

8X4=H 

□ 

21H-7  = B □30-h6  = H 

IL 

1 Tell  the  pupils  to  add  “in  their  heads’’  and 
write  only  the  answers,  or,  if  they  need  to, 
they  may  write  the  numerals  in  a column  and 
add.  Have  them  label  each  example  with  its 
identifying  letter. 

2 Tell  the  pupils  to  write  the  numerals  in  com- 
putational form  and  add.  Have  them  label 
each  example  with  its  identifying  letter. 

3 Ask  the  children  to  write  the  numerals  in  com- 
putational form  and  subtract. 

4 Have  the  pupils  put  these  numerals  in  compu- 
tational form  and  add  or  subtract  as  indi- 
cated. Insist  upon  the  proper  use  of  the  dollar 
sign  and  the  point. 

5 Tell  pupils  to  write  the  answers  only. 


19-22 


Exploring  problenns 


Expanded  Notes  for  this  lesson  ore  on  pages  261-263. 

Objectives 

The  child  tests  his  ability  to  solve  five  basic  types  of 
problems.  He  learns  to  use  the  letter  n to  stand  for 
the  unknown  number  in  the  equation  he  writes  to  tell 
the  story  of  a problem  situation. 


Vocabulary 

New  words  page  19  gym,  shirt*,  pupils*,  Wednesday; 
page  20  arithmetic*,  page  22  stayed*,  drove*,  drive*, 
sewing*,  health,  Patsy,  studied* 


Comments 

Most  of  the  children  in  the  fifth  grade  who  have  learned 
arithmetic  by  means  of  the  Seeing  Through  Arithmetic 
program  have  acquired  a good  working  knowledge  of 
how  to  solve  problems.  By  the  completion  of  Grade  4 
they  have  studied  eleven  types  of  problem  situations. 
They  have  learned  to  analyze  problem  situations  in 
terms  of  the  groups  of  objects  involved  and  the  action 


observed  taking  place  or  imagined  to  be  taking  place. 
They  have  learned  to  symbolize  the  action  with  nu- 
merals and  signs  and  to  write  equations.  And  they 
have  learned  how  to  compute  to  find  the  number  that 
n represents  in  each  situation. 

In  this  lesson  five  types  of  problem  situations  are 
reviewed:  (1)  finding  the  total  when  one  group  is  com- 
bined with  another;  (2)  finding  the  remainder  when 
part  of  a group  is  removed;  (3)  finding  how  many  more 
were  added  or  are  needed;  (4)  finding  the  number  to 
begin  with  when  the  total  and  the  number  added  are 
known;  and  (5)  finding  how  many  more  or  fewer  there 
are  in  one  group  than  in  another.  All  these  problem 
situations  require  either  addition  or  subtraction  to  find 
the  unknown  number. 

For  each  problem  type,  a representative  problem  is 
worked  in  the  book.  The  equation  that  tells  the  story 
of  the  problem  is  shown  and  explained,  and  the  process 
used  in  computing  to  find  the  numeral  to  replace  n (the 
answer)  is  suggested. 


Two  problem  types  (labeled  1 and  2 above)  are  illus- 
trated on  page  19.  In  connection  with  the  simple  addi- 
tive type  problem  in  which  one  group  is  combined  with 
another,  it  should  be  clear  that  sometimes  the  problem 
, implies  the  definite  action  of  putting  one  group  with 
another;  in  other  cases  the  groups  must  be  imagined  as 
being  put  together  in  order  to  find  the  total.  For  ex- 
^ ample,  a situation  like  this — John  has  3 model  cars, 
1 and  then  his  mother  gives  him  5 more  for  his  birth- 
day— suggests  real  action.  If  the  pupils  understand  the 
problem,  an  accurately  descriptive  equation  for  this 
problem  would  be  3 + 5 = n.  However,  suppose  there 
) are  10  trees  in  one  orchard  and  35  in  another,  and 
1 you  want  to  know  how  many  trees  there  are  in  all.  Then 
the  problem  situation  suggests  no  real  combining  action, 
and  the  action  must  be  imagined.  The  equation  can  be 
I either  10  + 35  = n or  35  + 10=n.  The  pupils  should 
, know,  of  course,  that  in  either  case  the  order  of  the  ad- 
dends does  not  affect  the  answer. 

There  are  also  some  subtractive  situations  (see  Prob- 
lem D,  page  19)  that  do  not  involve  the  actual  separa- 
tion of  one  group  from  another.  In  these  situations 
! such  action  is  implied  and  must  be  imagined  as  taking 
I place. 

Two  problem  types  (labeled  3 and  4 above)  are  re- 
viewed on  page  20.  For  each,  two-scene  pictures  illus- 
trate the  problem  situation  and  the  solution.  The  first 
scene  shows  the  problem  situation  and  helps  the  chil- 
dren make  the  equation  that  describes  the  problem. 
Here  they  see  that  the  unknown  number  does  not  al- 
ways stand  alone  on  one  side  of  the  equals  sign.  The 
second  scene  shows  what  action  must  be  imagined  as 
taking  place  to  find  the  answer  and  suggests  the  process 
to  use  in  computation. 

The  fifth  problem  type  is  illustrated  on  page  21.  Two 
scenes  illustrate  the  problem  situation  and  show  that 
’ it  is  a comparison  of  groups.  The  third  scene  suggests, 
by  dimming  off  part  of  one  group,  that  subtraction  is 
the  process  used  to  solve  the  problem. 

] For  the  children  who  have  not  previously  studied 
I the  problem-solving  method  outlined  in  this  lesson  (and 
used  throughout  this  program),  some  time  may  need 
^ to  be  spent  in  familiarizing  them  with  equation-making 


as  a means  of  telling  the  story  in  problem  situations. 
These  children  will  have  to  be  taught  to  think  about 
the  situation  expressed  in  a problem  before  they  begin 
to  compute.  The  equation  which  each  child  should  be 
required  to  make  for  each  problem  is  a written  indica- 
tion of  his  thinking,  and  it  will  be  of  service  to  you 
in  appraising  the  child’s  learning.  To  help  these  chil- 
dren, it  is  suggested  that  you  provide  objects  to  use  in 
showing  the  groupings  and  the  action  indicated  in  the 
picture  sequences  for  the  various  problem  types. 

The  only  new  thing  for  children  who  have  learned 
this  problem-solving  method  is  the  introduction  of  the 
use  of  the  letter  n to  stand  for  the  unknown  number 
in  the  equation.  In  earlier  grades  the  screen  (■)  was 
used  for  this  purpose.  A discussion  of  the  picture  on 
page  19  should  make  clear  how  n is  used.  Point  out  to 
the  children  that  using  n in  place  of  the  screen  is  a 
kind  of  growing-up  in  arithmetic. 

How  to  compute  with  numbers  that  stand  for  money 
and  the  use  of  data  to  be  found  in  a previous  problem 
are  also  reviewed  in  this  lesson. 


Answers 

The  brackets  represent  the  place  where  the  letter  n 
has  been  written  in  the  equation.  The  numeral  within 
the  brackets  is  the  answer  for  the  problem.  Two  equa- 
tions are  given  for  problems  involving  additive  action 


that  must  be  imagined. 
Page  19: 

A $3.89 + $.98  = [$4.87]  or 
$.98 + $3.89 =[$4.87] 

B $5.00-$3.89=[$l.ll] 

C 15+16=[31] 

D 32-17=[15] 

Pages  20-22: 

A 24+[8]=32 
B [7]+16=23 
C 16-5=[11] 

D 18-14=[4] 

E 12-9=[3] 

F [248]+87=335 

G 21-9=[12] 

H $7.50 +[$6.85]  = $14.35 


E 50^-36^=[14^] 

F $1.78 +$.39 =[$2.1 7]  or 
$.39  + $1.78  = [$2.17] 

G 58+67=[125] 


I 77_68=[9] 

J 59-52=[7] 

K [2867] +528 =3395 
L 283 + 97 =[380]  or 
97 +283 =[380] 

M 528 -380 =[148] 

N [8]+6  = 14 
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Exploring  problems 


□ Each  boy  in  the  fifth  grade  needed 
D$3.89  for  gym  shoes  and  $.98  for  a 
gym  shirt.  How  much  money  did  each 
boy  need  for  these  two  things? 


^Amount  needed  for  gym  shoes. 

nount  needed  for 
gym  shirt. 

pTotal  amount 
i needed. 

$3.89“l"$.98“  n you  must 

T find  this 


□ Each  girl  needed  $3.89  for  gym 
shoes,  too.  Jane  paid  for  her  shoes 
with  a five-dollar  bill.  How  much  should 
the  clerk  have  given  her  in  change? 


PI  Amount  Jane  had  at  first. 

\mount  she  spent, 
^mount  left. 


$5. 


r 


)0~$3.89 — n You  must 

find  this 


I 

L_n 


B Peggy  brought  15  flowers  to  school 
on  the  first  day.  Sue  brought  16 
raflowers  to  school.  Together,  the  girls 
“brought  how  many  flowers? 

15+16=  n 


□ There  were  32  pupils  in  the  fifth 
grade.  Seventeen  of  them  were  girls. 

How  many  boys  were  in  the  fifth  grade? 
32-17=n 

B Ann  went  to  the  school  store 
with  50(^.  She  spent  36^  for  a ruler 
and  some  crayons.  How  much  money 
did  she  have  left? 

□ Tom  spent  $1.78  for  a lunch  box 
and  $.39  for  a pencil  box.  How  much 
did  he  spend  for  these  two  things? 

B The  clerk  at  the  school  store  said 
that  she  sold  58  boxes  of  crayons  on 
Tuesday  and  67  boxes  on  Wednesday. 
She  sold  how  many  boxes  of  crayons 
on  the  two  days? 

Uting  the  «qiKillon  In  probUm  tolvlng  19 


□ The  fifth-grade  class  had  24  new 
arithmetic  books.  There  were  32  pupils 
in  the  class.  How  many  more  arithmetic 
books  were  needed? 


— Number  of  books  the  class  had. 

Number  of  books 

that  must  be  added. 

I — Total  number 
1 of  books  needed. 

24+n==32 

t You  must  find  this  number. 


•Imagine  that  24  books  are  gone. 
Subtract  24  from  32. 


□ Nancy  had  some  crayons.  Then  she 
bought  a new  box  of  16  crayons.  Now 
she  has  23  crayons.  How  many  crayons 
did  she  have  at  first? 

Number  of  crayons  Nancy  had 

at  first. 

Number  she  bought. 

i ^ — Number  she  has  now. 

n + 16=23 

I You  must  find  this  number. 

.Imagine  that  16  crayons  are  gone. 
Subtract  16  from  23. 


IL 

1 Have  the  pupils  read  the  problem  only.  Dis- 
cuss the  fact  that  they  must  combine  the  tVYO 
amounts  of  money  to  find  the  total. 

2 Point  out  that  the  same  equation  is  shovyn  in 
three  ways.  Call  attention  to  the  fact  that 
the  first  equation  shows  the  form  used  in  the 
third-  and  fourth-grade  books  (a  screen  or  a 
square).  Tell  the  children  that  now  they  are 
going  to  use  the  letter  n to  hold  a place  in 
the  equation  for  a number  they  must  find. 

3 Discuss  this  equation.  Make  sure  pupils  see 
that  the  equation  tells  the  story.  Ask  them 
if  the  answer  would  be  the  same  if  the  equa- 
tion were  written  $.98  + $3.89  = n.  Then  have 
a pupil  go  to  the  board,  write  the  numerals 
in  computational  form,  and  add. 

4 Discuss  this  problem  and  the  equation.  Adapt 
suggestions  in  Note  3 to  this  problem. 

5 Call  on  pupils  to  write  the  equations  and  com- 
putation for  Problems  C to  G on  the  board. 


1 Have  the  pupils  discuss  this  picture  in  terms 
of  the  problem  and  the  equation.  Ask  them  to 
point  out  the  24  books  the  class  had  and  tell 
what  the  books  in  the  hands  show.  Have  them 
tell  why  the  plus  sign  is  used  in  the  equation 
and  why  the  letter  n appears  where  it  does. 

2 Get  the  pupils  to  see  that  this  picture  shows 
the  32  books  needed  by  the  class.  After  read- 
ing the  statements  beside  the  arrow,  the  pupils 
should  see  that  24  of  the  books  are  dimmed 
to  show  that  this  group  is  to  be  removed. 
This  action  suggests  subtraction.  Have  a child 
compute  at  the  chalkboard. 

3 Discuss  this  picture  in  terms  of  the  problem 
and  the  equation.  Have  the  children  tell  why 
the  equation  tells  the  story  of  the  problem. 

4 Help  the  pupils  see  that  this  picture  shows 
the  23  crayons  Nancy  has  in  all,  that  16  are 
dimmed  to  suggest  they  are  gone.  Let  a pupil 
do  the  subtraction  at  the  chalkboard. 


20 


H The  fifth-grade  pupils  brought  sixteen 
pictures  showing  what  they  did  during  the 
summer.  They  also  brought  five  scrapbooks 
telling  what  they  did  during  the  summer. 
How  many  more  pictures  did  they  bring 
than  scrapbooks? 


-Match  as  many  pictures  as  you  can 
with  scrapbooks.  Then  find  the  number 
of  pictures  that  are  not  matched. 


Number  of  pictures. 


— Number  of  pictures  matched 
with  scrapbooks.  Imagine  that 
these  pictures  are  gone. 


Number  of  pictures  not 
matched  with  scrapbooks. 


16-5=n 


I — You  must  find  this  number. 


-Imagine  that  5 pictures  are  gone. 
Subtract  5 from  16. 


1 Have  the  pupils  read  the  problem  and  identi- 
fy the  scrapbooks  and  pictures  shov/n  in  the 
first  scene. 

2 Ask  the  pupils  to  read  this  paragraph  and 
look  at  the  picture.  Have  them  note  that  5 
pictures  are  matched  vyith  5 scrapbooks.  They 
should  see  that  at  the  top  of  this  scene  there 
is  a pile  of  pictures  that  are  unmatched.  Point 
out  that  when  they  remove  5 pictures  from 
the  total  16,  some  are  left.  Have  the  children 
explain  the  equation  in  terms  of  the  illustration. 

3 The  pupils  should  see  in  this  scene  that  the 
5 pictures  that  are  dimmed  are  to  be  imagined 
as  gone.  This  should  suggest  subtraction  to 
them.  Have  someone  show  the  computation  on 
the  chalkboard. 


21 


0 Fourteen  fifth  graders  went  on  trips 
during  the  summer.  Eighteen  fifth 
graders  stayed  at  home.  How  many 

1 fewer  fifth  graders  went  on  trips  than 
' stayed  at  home? 

jl8-  14=  n 

B Twelve  boys  and  nine  girls  learned 
i'to  swim  during  the  summer.  How  many 
more  boys  than  girls  learned  to  swim? 

I How  many  fewer  girls  than  boys  learned 
I to  swim? 

12-9  = n 


Q Ellen  and  her  family  drove  to  a town 
335  miles  away.  After  the  first  day, 
they  still  had  87  miles  to  drive.  How 
many  miles  had  they  driven  on  the 
I first  day? 

|n  + 87  = 335 

B The  21  Brownies  in  Sue’s  troop  had 
'sewing  and  cooking  classes.  Nine 
lof  the  girls  were  in  the  sewing  class. 
The  others  were  in  the  cooking  class. 
How  many  girls  were  in  the  cooking 
class? 


□ When  the  children  were  weighed 

in  the  health  class,  Tony  weighed  77  lb. 
Patsy  weighed  68  lb.  Tony  weighed 
how  much  more  than  Patsy? 

n When  the  children’s  heights  were 
measured  in  the  health  class,  John  was 
59  in.  tall.  Tom  was  52  in.  tail.  Tom 
was  how  much  shorter  than  John? 

□ This  year  the  school  library  bought 
528  new  books.  There  are  now  3395 
books  in  the  library.  How  many  books 
did  the  library  have  before  the  new 
books  were  bought? 

□ 283  of  the  new  books  are  story 
books.  97  of  them  are  science  books. 
How  many  of  the  new  books  are  story 
books  and  science  books? 

ffl  How  many  of  the  528  new  books 
are  not  science  books  or  story  books? 
THINK  In  some  problems  you  must 
use  an  answer  from  another  problem. 
Where  will  you  get  a number  you  need 
to  find  the  answer  to  Problem  M? 


( ;[3  Don  saved  $7.50  during  the  summer 
I ito  buy  a record  player.  The  record 
Iplayer  he  wanted  to  buy  cost  $14.35. 

1 jHow  much  more  money  did  he  need 
t to  buy  the  record  player? 


Ca  Peggy  lives  14  blocks  from  school. 
Every  morning  her  father  drives  her 
part  of  the  way.  Then  she  still  has 
6 blocks  to  walk.  How  many  blocks 
does  her  father  drive  her?  B 


Now  you  should  be  able  to  make  equations  for  the 
addition  and  subtraction  problems  you  have  studied. 


ii. 


1 Discuss  Problems  D to  F and  the  accompanying 
equations  v^ith  the  class.  Have  pupils  com- 
pute on  the  chalkboard  to  find  the  ansvYers. 

2 Assign  Problems  G to  N as  VYritten  v^ork.  Tell 
the  children  to  v/rite  an  equation  to  describe 
each  problem  situation.  Explain  that  they 
should  write  an  n to  hold  a place  for  the 
number  they  are  to  find.  Then  tell  them  to 
compute  to  find  the  answer.  When  they  have 
finished  the  computation,  have  them  rewrite 
the  equation  with  the  answer  in  place  of  n. 

3 Provide  answers  for  the  children  to  use  in 
verifying  their  work.  Discuss  the  problems  that 
caused  the  most  trouble. 


Lesson  briefs  19-22 


Thinking  straight;  Keeping  skillful 


Expanded  Notes  are  not  considered  necessary  for  these  lessons. 


Objectives 

The  child  reviews  the  rounding  off  of  large  numbers  to 
the  nearer  ten  thousand,  hundred  thousand,  and  million. 
He  practices  multiplication  and  division  basic  facts  and 
solving  the  equation  types  just  studied. 

Vocabulary 

New  words  page  23  passenger*.  United  States*,  ap- 
proximate, most* 

Comments 

The  children  must  understand  that  numbers  are  only 
rounded  off  if  there  is  a good  reason  for  doing  so. 
Discuss  the  fact  that  “round  numbers"  are  easier  to 
remember,  but  you  might  mention  that  such  numbers  as 
telephone  numbers  and  car  license  numbers  must  not 
be  rounded  off.  Whether  or  not  a number  is  rounded 
off,  then,  is  determined  by  the  use  to  be  made  of  it. 
The  exercises  in  this  lesson  require  rounding  off  in  both 
upward  and  downward  directions. 


Answers 

Thinking  straight: 

A Exact;  because  the  numeral  is  not  rounded  off 
B Yes;  948  is  close  to  1000. 

C The  nearer  hundred  thousand 
D 6,000,000;  because  6,116,948  is  closer  to  6 million 
than  to  7 million 


E 6,116,950;  6,120,000;  6,116,900 
F 6,117,000;  It  is  easy  to  work  with  and  is  rounded 


off  only  52. 

Nearer  1000 
G 1,739,000 
H 16,085,000 
I 36,026,000 
J 421,762,000 
K 704,551 ,000 
Keeping  skillful: 
(block  2) 

A 34 
B 98 
C 392 


Nearer  100,000 

1.700.000 

16.100.000 
36,000,000 

421.800.000 

704.600.000 

(block  3) 
A 38 
B 225 
C 243 


Nearer  million 
2,000,000 
16,000,000 

36.000. 000 

422.000. 000 

705.000. 000 


D 73  G 982 
E 344  H 1741 
F 262  I 533 


D 128  G 143 
E 165  H 734 
F 1245  I 519 


Thinking  straight 

A Dick  read  that  6,116,948  new 

□ passenger  cars  were  sold  in  the 
United  States  in  1953.  Is  6,116,948 
approximate  or  exact?  Why  do  you 
think  so? 

B Dick  tried  rounding  off  6,116,948 
in  different  ways  to  make  the  number 
easy  to  remember.  First  he  rounded  of 
the  number  to  the  nearest  thousand. 
He  wrote  6,117,000.  Was  he  right? 
How  do  you  know? 

Round  off  the  numbers  below. 

Nearest  thousand 

G 1,738,669  1,739,000 

H 16,084,742  ■ 


c Then  Dick  wrote  6,100,000.  Was  he 
rounding  off  6,116,948  to  the  nearest 
hundred  thousand  or  to  the  nearest 
ten  thousand? 

D Then  Dick  rounded  off  6,116,948 
to  the  nearest  million.  What  should  he 
have  written?  Why? 

£ What  other  ways  can  you  think  of 
to  round  off  6,116,948? 

F Which  of  these  ways  of  rounding  off 
6,116,948  do  you  think  is  most  useful? 
Why? 

Nearest  hundred  thousand  Nearest  million 

1,700,000 


1 

36,025,888 

■ 

■ 

J 

421,762,471 

“ ■ 

■ 

■ 

K 

704,551,099 

■ 

■ 

■ 

Keeping  skillful 

□ 

B 

A 

7X3=  ntl 

J 

12  = 6=  n 

□ 

37+n=71 

□ 

60-22=  n 

B 

24^8=  n 

K 

18  = 2=  n 

□ 

41  + 57=  n 

□ 

401-176=  n 

C 

i4-^-2=  n 

L 

35  = 5=  n 

B 

n + 208  =600 

B 

732  - 489  = n 

D 

5X2=  n 

M 

7X4=  n 

□ 

578+ n = 706 

□ 

630  - 557  = n 

E 

15-^5=  n 

N 

24  = 6=  n 

B 

n + 357  = 522 

□ 

987  - 643  = n 

F 

5X6=  n 

o 

4X5=  n 

□ 

836  + 409=  n 

□ 

800-538=  n 

G 

3X9=  n 

p 

3X8=  n 

0 66+18  + 59=  n 

0 

2073-1091=  n 

H 

20=5=  n 

Q 

18  = 3=  n 

0 

n + 278=  1012 

ra 

4000-2259=  n 

1 

32-H4=  n 

R 

28-H4=  n 

O 318+ n = 837 

n 

1008-475=  n 

1 Handle  Exercises  A to  F orally.  Have  the  chil- 
dren read  the  exercises  and  answer  the  ques- 
tions. Discuss  each  one.  To  help  the  children 
round  off  to  the  nearer  thousand  or  hundred 
thousand,  call  attention  to  the  examples  in 
Exercise  G. 

2 Assign  Exercises  G to  K as  written  work.  Tell 
the  children  to  write  the  three  headings  Nearer 
thousand,  Nearer  hundred  thousand,  and 
Nearer  million  on  their  papers.  Under  these 
headings  they  should  write  their  answers  after 
the  appropriate  letters. 

3 Have  the  pupils  write  the  answers  to  these 
basic  facts  after  the  appropriate  letters. 

4 Tell  the  pupils  that  these  addition  equations 
are  of  the  types  used  in  the  problem  situa- 
tions they  have  just  studied.  Ask  them  to  put 
the  numerals  in  the  proper  computational 
forms  and  find  the  answers. 

5 Direct  pupils  to  subtract  and  find  the  answers. 


23 


124-26  Exploring  problems 

!!  Expanded  Notes  for  this  lesson  ore  on  pages  263-264. 


f|  Objectives 

The  child  reviews  simple  problem  situations  that  are 
ii  solved  by  multiplication  and  division. 

Vocabulary 

I!  New  words  page  24  Kathy,  polish,  teaspoons*;  page 
25  cases*,  bowls*;  page  26  ironing*,  handkerchiefs*, 
ii  towels,  shopping*,  price* 


|j  Comments 

n^This  lesson  continues  the  review  of  problem  solving  by 
illustrating  and  explaining  three  types  of  problem  sit- 
|uations:  finding  the  size  of  equal  groups  when  the 
utotal  number  and  the  number  of  equal  groups  are 
I known  (partitive  division);  finding  the  number  of  groups 
pwhen  the  total  number  and  the  size  of  the  equal  groups 
fare  known  (quotitive  division);  and  finding  the  total 
(when  the  size  and  number  of  equal  groups  are  known. 

For  each  type  of  problem  situation  there  is  a rep- 
IjTesentative  problem.  The  pictures  and  the -equation  that 
I [describe  the  problem  situation  are  provided  to  indi- 
IjCate  the  process  to  use  to  find  the  answer.  This  pro- 
ifcedure  is  followed  even  though  only  basic  facts  are  in- 
ivolved  and  all  the  problems  can  be  solved  without 
pencil. 

i By  insisting  that  the  children  make  the  proper  equa- 
tion for  each  of  the  problems  they  must  solve  on  page 
26,  you  will  be  helping  them  build  the  habit  of  ana- 
lyzing the  problem  situation  before  leaping  into  hit- 
jor-miss  computation.  Careful  attention  should  be  given 
to  the  distinction  between  the  equations  that  describe 
■partitive  division  situations  (for  example,  16-^n=2) 
and  those  that  describe  quotitive  division  situations 
(16-4-8  = n). 

I[  A partitive  division  situation  is  described  on  page 
24.  In  this  “sharing"  type  of  division,  the  number  of 
|equa.l  groups  is  known.  The  number  of  things  in  each 
[('group  is  to  be  found.  In  the  quotitive  division  situa- 
jjition  described  on  page  25,  the  number  of  things  in  each 
! |of  the  equal  groups  is  known.  The  number  of  groups  is 
j to  be  found.  For  these  two  types  of  divisive  situations  the 
I computation  is  the  same — whether  you  are  finding  the 
i size  of  the  equal  groups  or  the  number  of  equal  groups. 


In  Problem  A on  page  24,  the  numbers  are  so  small 
that  we  know  immediately  that  the  answer  is  8.  How- 
ever, when  the  numbers  are  larger,  it  is  not  so  easy 
to  know  the  answer.  For  example,  suppose  174  marbles 
are  to  be  shared  equally  by  3 boys — that  is,  divided 
into  3 equal  groups.  The  equation  is  174-^-n=3.  We 
do  not  know  without  computing  how  many  marbles 
should  be  put  into  each  group  to  make  3 equal  groups. 

The  method  of  solving  this  type  of  problem  with 
objects  is  indirect.  In  this  example,  if  each  boy  takes 
1 marble,  a group  of  3 marbles  is  removed  from  the 
original  whole  group.  Suppose  that  each  boy  takes 
another  marble  and  that  they  keep  repeating  this  pro- 
cedure. Each  boy  accumulates  a pile  of  marbles,  and 
after  58  rounds  the  marbles  will  be  equally  divided. 
There  will  be  58  marbles  in  each  group.  Notice  that 
the  children  can  solve  this  problem  by  using  objects 
even  if  they  do  not  know  how  to  divide  174  by  3. 

To  solve  this  problem  by  arithmetic,  we  notice  that 
3 marbles  are  taken  each  time.  We  then  ask:  How  many 
groups  of  3 are  there  in  174?  This  is  the  “measure- 
ment,” or  quotitive,  type  of  division  problem,  and  we 
can  divide  174  by  3.  The  answer  is  58,  and  so  we  have 
learned  indirectly  by  arithmetic  that  each  boy  will  get 
1 marble  a total  of  58  times,  or  each  boy  will  get  a 
group  of  58  marbles. 

Similarly,  in  the  easier  example  on  page  24,  where 
16  teaspoons  are  to  be  shared  by  2 girls,  or  16-^n=2, 
one  round  of  sharing  between  2 girls  amounts  to  form- 
ing a group  of  2 teaspoons.  Indirectly  the  question 
becomes:  16  teaspoons  will  make  how  many  groups  of  2 
teaspoons?  The  answer,  8,  tells  the  number  of  "rounds” 
and  also  how  many  teaspoons  each  girl  will  get. 

The  quotitive  division  illustrated  on  page  25  is  the 
kind  used  in  studying  the  basic  facts  and  should  cause 
no  special  difficulty. 


Answers 

A 16-[8]=2 
B 3X8^ [24] 
C 12-^3  = [4] 
D 3X7=[21] 
E 15-^[3]=5 
F 45^5=[9] 


G 30^6=[5] 

H 36^9=[4] 

I 8X3^  = [24^] 
J 3X6=[18] 

K 36^-^[6^]=6 


L 10-^5=[2] 

M 4X6  = [24] 

N 3X9^  = [27<£] 
O 32^-[4^]=8 
P 12^4=[3] 


Lesson  briefs  24-26 


Exploring  problems 


□ Kathy  and  Jane  Fisher  are  going  to  polish 
teaspoons  for  their  mother.  There  are 
U 16  teaspoons.  If  the  girls  share  the  work 
equally,  how  many  teaspoons  should  each 
girl  polish? 

Total  number  of  spoons. 

Number  of  spoons  in  each  group. 


16-n  = 2 


Number  of  equal  groups 

J,  of  spoons. 


To  find  this  number,  you 
.divide  16  by  what  number? 


Each  time  the  girls  polish  1 spoon  apiece, 
they  polish  a group  of  2 spoons.  How  many 
groups  of  2 spoons  must  they  polish  to  finish 
the  spoons? 


.Each  girl  has  polished  S spoons  in  all. 


24  Ulino 


eqvolion  in  problem  solvi> 


□ The  girls  have  3 cases  of  forks  to  polish, 
too.  There  are  8 forks  in  each  case. 

How  many  forks  do  the  girls  have  to  polish? 


— Number  of  groups,  or  cases,  of  forks. 

Number  of  forks  in  each  group. 

I , Total  number  of  forks. 


3X8=n 

You  must  find 
this  number. 

The  girls  have  to  polish  ■ forks. 


B 

B 


□ 


0 Mrs.  Fisher  has  asked  the  girls  to  plant 
12  flower  bulbs  in  bowls.  They  are  to  put 
3 bulbs  in  each  bowl.  How  many  bowls  will 
the  girls  need? 


Total  number  of  bulbs.  Q 

Number  of  bulbs  in  each  group. 


r 


Number  of  groups,  or 

I bowls,  of  3 bulbs. 


12-3=n 

LYou  must  find 
this  number. 

The  girls  will  need  ■ bowls. 


25 


1 Have  the  pupils  read  this  problem.  Help  them 
see  that  they  must  separate  16  spoons  into  2 
groups  of  equal  size  (2  groups  because  there 
are  2 girls). 

2 Help  the  pupils  relate  this  equation  to  the 
problem  and  the  picture.  Point  out  that  they 
knovY  the  total  number  of  spoons  and  the  num- 
ber of  equal  groups,  but  they  do  not  knovY  the 
size  of  the  groups.  Therefore,  the  letter  n must 
come  immediately  after  the  division  sign. 

3 Call  attention  to  this  picture  and  its  accom- 
panying text.  Help  the  pupils  see  that  each 
time  the  2 girls  polished  1 spoon,  a group  of  2 
spoons  was  taken  from  the  total  group.  So  the 
problem  becomes:  "How  many  groups  of  2 
are  there  in  16?"  In  this  kind  of  division,  the 
pupils  know  that  they  can  divide  16  by  2 to 
get  the  answer.  Or  they  can  use  objects  and 
remove  groups  of  2 to  find  the  answer. 

4 Let  the  pupils  count  the  spoons  in  front  of 
each  girl  to  verify  the  answer. 
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2 

3 

4 

5 

6 
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Have  the  pupils  read  this  problem  and  note  in 
the  picture  the  3 groups  of  8 that  are  to  be 
combined. 

Call  on  a pupil  to  read  aloud  this  equation 
and  the  explanations.  Be  sure  the  pupils  can 
see  why  a "times  sign"  must  be  used. 

Since  a basic  fact  is  involved,  the  pupils  should 
know  the  answer.  Let  them  verify  it  by  count- 
ing the  forks. 

Ask  the  pupils  to  read  this  problem. 

Direct  attention  to  the  12  bulbs.  Get  the  pupils 
to  see  that  they  cannot  tell  how  many  bowls 
will  be  needed. 

Let  the  pupils  study  this  equation.  They  should 
be  able  to  explain  that  a division  equation 
should  be  used  because  they  are  to  find  how 
many  groups  of  3 there  are  in  12. 

After  they  find  that  there  are  4 groups  of 
3,  they  can  match  bowls  (objects)  to  groups  of 
bulbs,  as  shown  in  the  picture,  to  verify  the 


40 


answer. 


□ Tom  Fisher  was  helping  his  father 
make  a bookcase.  The  bookcase  had 
3 shelves,  and  each  shelf  was  7 ft. 
long.  How  many  feet  of  boards  in  all 
did  they  need  for  the  three  shelves? 

B Jane  helped  her  mother  with  the 
ironing.  She  ironed  5 handkerchiefs 
in  15  minutes.  If  she  spent  the  same 
amount  of  time  on  each  handkerchief, 
how  long  did  it  take  her  to  iron  one 
handkerchief? 

□ Kathy  ironed  some  dish  towels. 

It  took  her  about  5 minutes  to  iron 
each  towel.  About  how  many  towels 
could  she  iron  in  45  minutes? 

0 Tom  was  putting  30  packages 
of  strawberries  in  the  freezer  for  his 
mother.  He  could  carry  6 packages 
each  trip.  How  many  trips  did  he  have 
to  make  to  the  freezer? 

'Cl  Jane  helped  her  mother  cut  some 
tribbon.  She  needed  pieces  of  ribbon 
|9  in.  long.  How  many  pieces  of  this 
jlength  could  Jane  cut  from  36  inches 
jof  ribbon? 

^jn  Tom  took  8 empty  bottles  to  the 
Istore.  He  got  3^  apiece  for  them.  How 
ifnuch  money  did  he  get  for  the  8 
bottles? 


□ Mrs.  Fisher  went  shopping  with  the 
girls.  She  bought  3 packages  of  rolls. 
There  were  6 rolls  in  each  package. 

How  many  rolls  did  she  buy  altogether? 

□ Jane  bought  36|!!  worth  of  candy 
bars  at  the  grocery  store.  She  bought 
6 candy  bars  and  paid  the  same  price 
for  each  one.  How  much  did  each 
candy  bar  cost? 

□ Mrs.  Fisher  was  buying  ice  cream. 
She  needed  enough  ice  cream  for  10 
people.  She  knew  she  could  get 

5 dishes  from  one  quart.  How  many 
quarts  of  ice  cream  should  she  buy? 

EH  Mrs.  Fisher  bought  4 cartons 
of  orange  drink.  There  were  6 bottles 
in  each  carton.  How  many  bottles 
of  orange  drink  did  Mrs.  Fisher  buy? 

E Mrs.  Fisher  also  bought  3 small 
cans  of  baked  beans  at  9jf  a can.  How 
much  did  she  pay  for  the  baked  beans? 

H Kathy  bought  8 lollipops  of  the 
same  kind  at  the  store.  She  paid  32^ 
for  them.  How  much  did  each  cost? 

□ Mrs.  Fisher  asked  Kathy  to  buy 
12  tomatoes.  The  tomatoes  were  sold 
in  packages  of  4.  How  many  packages 
did  Kathy  need  to  buy? 
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Now  you  should  be  able  to  make  equations  for  the 
multiplication  and  division  problems  you  have  studied. 
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Looking  bock 

Expanded  Notes  for  this  lesson  ore  on  pages  265-266. 

Objectives 

: The  child  reviews  the  meaning  of  multiplication  and 
the  multiplication  basic  facts  with  products  of  40  to  81. 

I Vocabulary 

; New  words  page  27  masks;  page  28  pumpkins*; 
page  29  noisemakers* 

Comments 

i Since  the  multiplication  basic  facts  with  products  of 
j 40  to  81  were  taught  in  Seeing  Through  Arithmetic  4 
i (pages  102-104  and  110-113),  you  may  want  to  use  the 
’ first  block  of  exercises  (A  to  S)  on  page  30  of  Book  5 
to  inventory  what  the  children  remember  from  the  pre- 
; vious  grade  before  starting  the  work  on  page  27.  Such 
a survey  will  help  you  decide  which  of  these  facts  need 
to  be  retaught.  Also,  the  Expanded  Notes  for  this  lesson 
(pages  265-266)  include  activities  and  suggestions  from 
which  you  may  choose  those  best  suited  to  your  group. 


1 Tell  the  pupils  that  in  this  set  of  problems  there 
are  the  three  types  of  problem  situations  they 
have  just  studied.  Ask  them  to  read  each  prob- 
lem carefully,  copy  its  identifying  letter  on 
their  papers,  and  write  the  proper  equation 
with  n representing  the  unknown  number.  Then 
have  them  find  the  answer  and  rewrite  the 
equation,  putting  the  answer  in  place  of  the 
letter  n. 

2 Provide  answers  so  that  the  children  may  cor- 
rect their  own  papers.  Then  discuss  the  prob- 
lems that  caused  the  most  trouble.  Be  sure 
the  children  can  explain  the  equations  they 
made  for  each  problem. 


In  reviewing  the  multiplication  basic  facts,  you  will 
want  to  be  sure  that  children  understand  what  makes 
a situation  multiplicative.  Otherwise,  when  they  begin 
to  solve  problems,  they  may  tend  to  think  of  multipli- 
cative situations  as  additive  situations.  Emphasize  the 
idea  that,  in  the  multiplicative  situation,  two  or  more 
equal  groups  are  all  joined  to  make  one  larger  group. 
Be  sure  the  children  observe  not  only  the  equality  and 
size  of  the  groups,  but  also  the  number  of  groups  that 
are  being  combined.  In  additive  situations  one  group 
is  thought  of  as  being  put  with  another  group,  but  the 
two  groups  are  not  necessarily  equal. 

On  pages  27  and  28,  the  multiplication  concept  is 
reviewed  with  problems  and  pictures  illustrating  5X8, 
6X7,  5X9,  6X8,  7X7,  and  6X9.  Each  picture,  ex- 
cept the  one  illustrating  7X7,  is  used  to  illustrate  two 
multiplication  basic  facts.  It  is  possible  to  illustrate 
two  facts  with  one  picture  because  the  objects  are 
arranged  in  rows  that  may  be  viewed  either  hori- 
zontally or  vertically.  Thus  the  basic  fact  5X8=40  is 
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illustrated  by  five  rows  of  eight  objects  each  that 
are  viewed  first  as  five  separate  rows  and  then  as 
one  large  group.  The  basic  fact  8X5=40  is  seen  by 
viewing  the  same  picture  as  eight  rows  of  five  objects 
each  that  combine  into  one  large  group  of  40.  This 
arrangement  in  the  illustration  enables  the  child  to  see 
quickly  that  either  order  of  the  factors  (5X8  or  8X5) 
gives  the  same  answer. 

Examples  for  practice  are  given  in  equation  form  at 
the  bottom  of  page  28.  The  computational  form  of  mul- 
tiplication is  unnecessary  at  this  time,  since  only  basic 
facts  are  encountered.  The  first  block  of  equations  is 
both  an  inventory  test  and  a practice  exercise  for  all 
the  basic  facts  reviewed  on  pages  27  and  28.  In  the 
second  block  of  equations,  the  basic  facts  just  reviewed 
are  mixed  with  other  multiplication  basic  facts  pre- 
viously studied. 

The  device  of  circling  or  ringing  a group  of  ten 
objects  within  a larger  group  is  used  to  help  chil- 
dren determine  how  many  there  are  in  all  without 
counting  by  ones.  They  find  the  total  number  by  count- 


ing the  tens  and  any  ones  left  over.  This  technique  of  il- 
lustrating objects  in  rows,  with  ten  objects  ringed,  is 
used  on  pages  29  and  30  to  complete  the  review  of 
the  multiplication  basic  facts  for  7X8,  7X9,  8X8, 
8X9,  and  9X9.  Each  basic  fact  and  its  reverse  are 
taught  together,  except  for  the  64  and  81  groups  (Pic- 
tures 1 and  K),  which  have  only  one  multiplication 
basic  fact  for  each  group. 

To  develop  the  meaning  of  multiplication  more 
thoroughly,  it  might  be  well  to  supplement  the  work 
on  these  pages  with  activities  with  real  objects.  Let 
the  children  demonstrate  with  objects  (buttons,  stones, 
paper  clips,  etc.)  the  horizontal  and  vertical  rows  for 
each  basic  fact,  and  then  make  groups  of  ten  to  find 
the  total  number. 

Since  all  the  required  answers  involve  basic  facts, 
no  answers  are  included  for  this  lesson. 
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Looking  back 


This  lesson  will  help  you  remember  how  to  multiply 
to  get  the  numbers  from  40  to  81. 


Wei 

Woeri 

There  are  5 rows  of  8 masks. 

5 eights  = S 

5X8=n 

There  are  8 rows  of  5 masks. 
8 fives  = m 
8X5=n  gj 


There  are  ■ rows  of  7 horns. 
6 sevens  = ■ 

6X7=  n 


There  are  I 
7 sixes  = I 
7X6=  n 


I rows  of  6 horns. 


Oo 


T Show  the  children  the  first  horizontal  row  of 
masks.  Ask:  “How  many  masks  are  there  in  this 
row?  How  many  rows  like  this  are  there?  How 
many  groups  of  8 masks  are  there?  How  many 
masks  are  there  in  all?"  Be  sure  the  children 
understand  that  each  ring  encloses  10  masks, 
and  that  there  are  no  masks  outside  the  four 
rings. 

2 Have  one  child  read  the  first  line  of  text  aloud. 
Direct  attention  to  the  picture.  The  statement 
on  the  next  line  may  be  presented  to  the 
children  as  a question:  “5  eights  equal  how 
many?"  Have  them  refer  back  to  the  picture. 
Have  another  child  read  the  second  and 
third  lines  aloud  and  supply  the  missing 
numbers. 

3 Proceed  in  the  same  way  for  the  8 vertical 
rows  of  5 masks  and  the  accompanying  text. 

4 Use  the  method  described  in  Notes  1, 2,  and  3. 
Draw  attention  to  the  objects  not  ringed  when 
finding  the  total  number. 


There  are  S rows  of  8 pumpkins. 
6 eights  = f 
6X8=  n 


There  are  S rows  of  6 pumpkins. 
8 sixes  = g 


8X6=n  Q 


There  are  H rows  of  7 candies. 
7 sevens  = ■ 

7X7=  n 

□ 


There  are  ■ rows  of  9 apples. 
6 nines  = B 
6X9=  n 

There  are  ■ rows  of  6 apples. 
9 sixes  = ■ 

9X6=  n 


8X6=  n 

B 

e 

7X6=  n 

A 

3 X4  = n 

Q 

G 

2X6=  n 

5X9=  n 

H 

6X8=  n 

B 

5X  5=  n 

H 

7X5=  n 

; 

6X  7=  n 

1 

9X5=  n 

C 

8X  3=  n 

1 

4X  5=  n 

8X5=  n 

j 

5X8=  n 

D 

3X3=  n 

J 

3X8=  n 

7X7=  n 

K 

9 X 6=  n 

E 

7X3=  n 

K 

6X  3=  n 

6X9  = n 

F 

6X4=  n 

L 

4X4=  n 

^ S]*  ^ SJ- 

XT* 

D 

\S>  ^ SJ- 

1 ^ 

ATS  \ 

^ ^ ^ 

^ ^ 

sA 

V 

X 

SA  ^2.  SJ* 

j 

^ ^ 

-J 

sz.  j 

^ 

^ ^ ^ ^ 

1 ^ 

SA 

There  are  B rows 
of  8 pumpkins.  0 
7 eights  = 8 
7X8=  n 


There  are  ■ rows 
of  7 pumpkins. 
8 sevens  = S 


8X7=  n 


There  are  B rows  of  9 bats. 
7 nines=  M 
7X9=  n 

There  are  B rows  of  7 bats. 
9 sevens  = 8 
9X7=  n 


There  are  B rows 
of  8 noisemakers. 
8 eights  = B 
8X8=  n 


1 Start  with  the  first  picture  and  ask  the  chil- 
dren how  many  pumpkins  there  are  in  the  first 
row  across.  Then  ask  how  many  rows  of  8 
pumpkins  there  are.  Make  certain  the  class 
understands  that  each  ring  indicates  a group 
of  10.  Draw  attention  to  the  pumpkins  not 
ringed.  Then  ask  the  class  how  many  pump- 
kins there  are  altogether. 

2 Refer  to  the  picture  again.  This  time  have 
several  children  read  aloud  the  accompanying 
three  lines  of  text.  They  should  say  the  miss- 
ing number  in  each  statement  as  they  read. 

3 Follow  the  same  procedure  for  the  vertical 
rows  of  pumpkins  and  the  accompanying  text. 

4 Use  the  method  described  in  Notes  1 and  2. 

5 For  Picture  F use  Notes  1,  2,  and  3. 

6 All  the  basic  facts  reviewed  so  far  are  in- 
cluded in  Exercises  A to  K.  These  exercises 
may  be  answered  first  orally,  then  used  as 
written  work. 

7 Use  the  procedure  described  in  Note  6. 

1 Show  the  children  the  first  picture  and  ask: 
“How  many  pumpkins  are  there  in  the  first 
row?  How  many  rows  or  groups  are  there  like 
this?  How  many  pumpkins  are  in  each  ring? 
How  many  are  outside  the  rings?  How  many 
pumpkins  are  there  altogether?  Count  by  tens." 

2 Have  several  children  take  turns  reading  one 
line  of  the  text  at  a time.  As  they  read,  make 
sure  they  say  the  number  that  has  been  left 
out  of  each  line  of  text.  In  discussion,  have 
them  refer  back  to  the  picture. 

3 Proceed  in  the  same  way  for  the  8 vertical 
rows  of  7 pumpkins  and  the  accompanying 
text. 

4 Adapt  Notes  1,  2,  and  3 for  Picture  H. 

5 Adapt  the  method  described  in  Notes  1 and  2. 
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31-36 


Looking  back 


Expanded  Notes  for  this  lesson  ore  on  pages  266-268. 


Objectives 

The  child  reviews  the  division  basic  facts  tor  groups 
40  to  81  (the  basic  facts  with  dividends  from  40  to 
81). 


Vocabulary 

New  words  page  32  charms;  page  36  important* 


Comments 

This  lessen  reviews  the  division  basic  facts  and  the 
underlying  concepts  involved  in  division  that  were 
taught  in  Seeing  Through  Arithmetic  4,  pages  105-107 
and  114-117. 

To  help  you  decide  how  much  work  is  needed  on  the 
basic  facts  retaught  in  this  lesson,  use  the  first  block  of 
exercises  at  the  top  of  page  36  as  an  inventory  test. 
If  the  whole  class  shows  a substantial  weakness,  use 
all  the  time  you  need  to  reteach  the  division  basic 
facts.  Since  imperfect  learning  carries  over  and  handi- 


1  Ask  the  pupils  how  many  hats  there  are  in  the 
top  row.  Ask  if  there  are  as  many  hats  in  the 
second  row.  Ask  how  many  rows  of  9 there 
are.  Have  them  note  the  rings  around  groups 
of  10,  and  then  have  someone  tell  how  many 
hats  there  are  in  all. 

2 Let  the  children  read  the  first  three  lines  and 
use  the  picture  to  find  the  missing  numbers. 

3 Ask  how  many  hats  there  are  in  each  up-and- 
down  row.  Find  out  how  many  rows  of  8 there 
are.  Ask  pupils  how  many  hats  there  are  in 
all  when  the  groups  of  8 are  thought  of  as  one 
large  group.  The  rings  around  groups  of  10 
hats  will  help  show  the  answer.  Have  them 
complete  the  statements  at  the  right. 

4 Adapt  Notes  1 and  2. 

5 Exercises  A to  S include  the  basic  facts  re- 
viewed in  this  lesson.  Have  the  pupils  give 
the  answers  orally  first.  Then  direct  them  to 
write  the  answers. 

6 Use  the  procedure  described  in  Note  5. 


caps  the  pupils  in  more  difficult  work  and  in  the 
higher  grades,  make  sure  now  that  the  children  master 
the  basic  division  facts. 

In  this  lesson  the  division  basic  facts  are  presented 
in  situations  in  which  the  size  of  the  equal  groups  is 
known  and  in  which  the  number  of  equal  groups  is  to  be 
found — that  is,  the  ‘‘measurement"  type  of  divisive 
situation.  This  leads  directly  to  the  usual  method  of 
doing  division  computation  as  a process  of  repeated 
subtracting  of  equal  groups.  Note  that  the  dividends 
of  all  the  basic  facts  represented  by  pictures  in  this 
lesson  include  40  or  more  objects.  To  enable  the  child 
to  see  a total  group  of  40  or  more  objects  easily  with- 
out counting,  the  objects  in  the  pictures  are  arranged 
in  horizontal  rows  of  ten. 

Be  sure  the  children  see  that  numbers  such  as  40,  42, 
45,  etc.,  have  several  divisors. 

Because  this  lesson  deals  only  with  basic  facts,  the 
computational  form  used  for  division  is  not  shown  here. 
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Looking  back 


This  lesson  will  help  you  remember  how  to  divide 
the  numbers  from  40  to  81. 


d 
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There  are  40  birds  in  all. 
The  40  birds  are  divided 
into  groups  of  ■. 

There  are  M groups  of  8. 
40-:-8=  n 


Now  the  40  birds  are  divided 
into  groups  of  H. 

There  are  H groups  of  5. 
40-^5=  n 


There  are  42  animals  in  all. 
The  42  animals  are  divided 
into  groups  of  B. 

There  are  ■ groups  of  7. 
42-^7=n 


B 


Now  the  42  animals  are  divided 
into  groups  of  ■. 

There  are  ■ groups  of  6. 
42-^6=  n 
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There  are  45  charms  in  all. 
The  45  charms  are  divided 
into  groups  of  ■. 

There  are  ■ groups  of  9. 
45^9=  n 


Now  the  45  charms  are 
divided  into  groups  of  ■. 
There  are  ■ groups  of  5. 
45  5 = n 


There  are  48  football  cards 
in  all. 

The  48  football  cards  are 
divided  into  groups  of  H. 
There  are  ■ groups  of  8. 
48^8=  n 


Now  the  48  football  cards  are 
divided  into  groups  of  ■. 
There  are  ■ groups  of  6. 
48-4-6=  n 


1 Tell  the  children  to  look  at  Picture  A and 
read  the  text.  Have  them  note  that  there  are 
10  birds  in  each  horizontal  row,  that  there 
are  4 rows  of  10,  or  40  birds  in  all.  Ask  how 
many  birds  are  in  each  ringed  group,  and  how 
many  equal  groups  there  are.  Remind  them 
that  the  rings  in  the  picture  help  to  see  the 
group  of  40  separated  into  groups  of  8.  Pupils 
who  have  difficulty  in  understanding  this 
should  arrange  40  objects  in  groups  of  8 and 
count  the  groups.  Call  on  someone  to  read 
and  complete  the  statements  in  the  text. 

2 Work  in  the  same  way  with  this  picture  and 
its  text.  Have  the  children  observe  that  this  pic- 
ture shows  the  same  number  of  birds  as  the 
picture  above,  but  that  there  is  a different 
number  in  each  group  and  a different  number 
of  groups. 

3 Proceed  in  the  same  way  with  this  picture  and 
its  text.  First,  note  that  there  are  4 groups 
of  10  and  2 extra  objects. 
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1 Tell  the  pupils  to  read  the  text  and  refer  to 
Picture  E.  Make  sure  they  note  the  total  num- 
ber of  charms,  how  many  are  in  each  group, 
and  the  number  of  equal  groups.  Remind  them 
that  the  rings  help  them  see  the  45  charms 
divided  into  equal  groups  of  9.  Call  on  a 
pupil  to  read  the  text  aloud  and  say  the  miss- 
ing numbers  as  he  reads.  Slow  learners  may 
need  to  work  with  objects  at  their  desks,  re- 
arranging a group  of  45  into  groups  of  9 and 
counting  the  groups. 

2 Work  in  the  same  way  with  this  picture  and 
its  text.  Compare  the  groupings  with  those  in 
the  picture  above. 

3 Proceed  in  the  same  way  as  you  did  for  Pic- 
ture E. 

4 Proceed  in  the  same  way  as  you  did  for  Pic- 
ture F. 
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□ There  are  54  shells  in  all. 
The  54  shells  are  divided 
into  groups  of  B. 

There  are  B groups  of  9. 
54H-9=  n 


A 42  6 = n 

• 45  5 = n Q 


a 42-H7=n  A 27H-3=n 

II  48H-6=n  B 32H-8=n 

■ 48-^8=n  I 45-^9=n  c36-J-6=n 

» 49H-7=n  J 40H-8=n  D 12-H4=n 

■ 40H-5=n  lc54H-9=n  El5H-3=n 

P 54-H6=n  T 35-^7=n 


m 


G 16-r-4=n 
H 27^9=  n 
I 2iH-3-n 
J 24  6 = n 

K 25-^5=n 
I 28  4 = n 


f ^ 6 


u 

$ 

□ There  are  56  stones  in  all. 

The  56  stones  are  divided 
Qj  into  groups  of  B. 

There  are  B groups  of  8. 
56^8=  n 


□ Now  the  56  stones  are  divided 
into  groups  of  B. 

There  are  B groups  of  7. 


Q 56H-7=  n 


There  are  63  shells  in  all. 
The  63  shells  are  divided 
into  groups  of  B. 

There  are  B groups  of  9. 
63^9=  n 


Now  the  63  shells  are  divided 
into  groups  of  B. 

There  are  B groups  of  7. 

63  7 = n 


1 Tell  the  pupils  to  look  at  Picture  I and  read 
the  text.  Point  out  that  the  rings  will  help 
them  see  equal  groups  of  7.  Call  on  someone 
to  read  the  statements  aloud  and  say  the 
missing  numbers  as  he  reads.  Help  slow  learn- 
ers to  carry  out  the  divisive  action  with  real 
objects  at  their  desks. 

2 Proceed  in  the  same  way  with  this  picture  and 
its  text. 

3 Proceed  in  the  same  way  with  this  picture  and 
its  text.  Compare  the  groupings  with  those  in 
Picture  J. 

4 Call  on  children  to  answer  Exercises  A to  K 
orally.  Then  have  them  write  the  equations 
with  answers  or  the  identifying  letters  and 
answers.  Note  that  this  block  contains  only 
the  basic  division  facts  reviewed  so  far. 

5 Call  on  various  children  to  complete  these 
exercises  orally.  Then  ask  them  to  write  the 
answer  for  each  exercise  on  their  papers. 


1 Direct  the  children  to  look  at  Picture  L and 
read  the  text.  Have  them  note  how  many 
stones  there  are  in  all,  how  many  are  in  each 
group,  and  how  many  equal  groups  there  are. 
Remind  them  that  the  rings  in  the  picture  help 
them  to  imagine  the  group  of  56  as  separated 
into  groups  of  8.  Pupils  who  have  difficulty 
understanding  what  happens  should  place  56 
objects  on  their  desks,  rearrange  them  into 
groups  of  8,  and  count  the  number  of  groups. 
Call  on  someone  to  read  and  complete  the 
statements  in  the  text. 

2 Work  in  the  same  way  with  this  picture  and  its 
text.  Compare  the  groupings  with  those  in  the 
picture  above. 

3 Proceed  as  you  did  for  Picture  L. 

4 Proceed  as  you  did  for  Picture  M. 
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A 

48-6=n 

K 

63  - 7 = n 

A 

i6-2  = n 

K 

32H-8=n 

k 

42  7 = n 

L 

81-H9  = n 

B 

2i-3=n 

L 

i2-3  = n 

P 

63-9  = n 

□ 

M 

56-7  = n 

c 

24-6=n 

M 

Bn 

25H-5=n 

0 

54-=-6=n 

N 

48-8=n 

D 

i4-7  = n 

81-H9  = n 

40-H5=n 

o 

45-^9  = n 

E 

45  - 9 = n 

o 

i8-J-3  = n 

64-^8=n 

p 

40  8 = n 

F 

36-4=n 

p 

28-;-7  = n 

P 

45-s-5=n 

Q 

54-f-9=n 

G 

9-3  = n 

Q 

64-8  = n 

k 

49-7=n 

R 

56-8  = n 

H 

35-7  = n 

R 

20-4=n 

72H-8=n 

s 

72-^9=n 

1 

54-r-6=n 

s 

27-3  = n 

42-6=n 

J 

30  - 5 = n 

T 

49  -r-  7 = n 

There  are  64  buttons  in  all. 
The  64  buttons  are  divided 
into  groups  of  ■. 

There  are  ■ groups  of  8. 
64-^8=  n 


There  are  72  coins  in  all. 
The  72  coins  are  divided 
into  groups  of 
There  are  ^ groups  of  9. 
72-9=  n 


Now  the  72  coins  are  divided 
into  groups  of  B. 

There  are  H groups  of  8. 
72-8=  n 


There  are  81  buttons  in  all. 
The  81  buttons  are  divided 
into  groups  of  B. 

There  are  S groups  of  9. 
81-9=  n 


# 

v©  ^ # ® J 


Now  you  should  know  the  important  division  equations 
for  the  numbers  40  to  81. 


Thinking  straight 


parallel  lines  E] 


Use  Pictures  A and  B to  help  you  answer 
these  questions. 

' HI  In  Picture  C,  tbe  sides  marked  u 
and  B are  parallel, 
ta  In  Picture  C,  the  sides  marked  t 
and  V are  — 

H In  Picture  C,  the  corners  marked 
w,  M,  B,  and  B are  right  angles. 

Q In  Picture  D,  which  sides  are  parallel? 

Q !n  Picture  D,  which  sides  are  not  parallel? 
01  In  Picture  D,  which  corners  are 
right  angles? 

la  Which  corners  are  not  right  angles? 


1 Tell  the  pupils  to  refer  to  Picture  P and  read 
the  text.  Moke  sure  they  note  the  total  number 
of  buttons,  how  many  ore  in  each  group,  and 
the  number  of  equal  groups.  Remind  them 
that  the  rings  help  them  see  the  64  buttons  di- 
vided into  groups  of  8.  Coll  on  a pupil  to  read 
the  text  aloud,  saying  the  missing  numbers. 
Slow  learners  may  need  to  work  with  objects 
at  their  desks,  rearranging  a group  of  64  into 
groups  of  8 and  counting  the  number  of 
groups. 

2 Use  the  procedures  outlined  in  Note  1 with 
this  picture  and  text.  Compare  the  groupings 
with  those  in  the  picture  above. 

3 Proceed  os  explained  in  Note  1. 

4 Proceed  as  suggested  in  Note  2. 


1 If  you  used  this  block  of  equations  for  diag- 
nostic purposes  at  the  beginning  of  the  lesson, 
now  hove  the  children  write  out  their  answers 
again  os  a check  on  how  well  they  have 
learned  these  basic  facts. 

2 Let  the  children  take  turns  answering  these 
exercises  orally.  Then  you  may  ask  them  to 
write  the  equations  with  answers,  or  the 
identifying  letters  and  answers  only. 


Lesson  briefs  31  "36 


Thinking  straight 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  has  experiences  that  maintain  his  knowledge 
of  lines  and  angles  and  ways  to  name  lines  and  angles. 

Vocabulary 

There  are  no  new  words. 


Comments 

In  the  opening  lesson  of  this  book  the  children  were 
introduced  to  various  polygons  and  were  taught  how 
to  measure  their  dimensions.  In  discussing  the  polygons 
they  became  familiar  with  such  terms  os  “right  angle,” 
“square  corner,”  and  “parallel  lines.”  They  also  were 
introduced  to  methods  of  naming  lines  for  identification. 

On  page  36  the  ideas  taught  in  the  first  lesson  are 
met  again  to  help  the  children  remember  them.  The  chil- 
dren answer  questions  in  which  they  must  distinguish 
right  angles  from  other  angles  and  parallel  lines  from 
lines  that  are  not  parallel.  The  pupils  also  encounter 
the  terms  “square  corner,”  “right  angle,”  and  “parallel 


line”  in  the  text.  They  also  learn  how  to  label  angles 
by  using  letters. 

Answers 

A [s] 

B parallel 
C [x,  y,  and  z] 

D [n  and  p] 

E [m  and  o];  if  some  children  point  out  that  adjacent 
sides,  like  m and  n,  are  not  parallel,  accept  their 
answers  as  correct. 

F [q  and  t] 

G [r  and  s] 


A 

48-^6=n 

K 

63H-7=n 

A 

i6-^-2  = n 

K 

32-7-8  = 0 

8 

42  4-7=n 

1 

81-P9=n 

B 

2i-i-3  = n V 

L 

i2-4-3  = n 

C 

63-^9=n 

M 

56^7  = n 

c 

24-P6=n 

- M 

25-5-5=n 

D 

54-^6  = n 

N 

48-J-8=n 

D 

i4-^-7  = n 

N 

8i-j-9  = n 

E 

40-^-5  = n 

O 

45^9=n 

f 

45“P9=n' 

o 

I8^3=n 

F 

64 -^8  = 0 

P 

40-f-8==n 

F 

36-P4-n 

p 

28-4-7  = n 

O 

45-^5  = n 

Q. 

54-P9  = n 

G 

9-P3=n 

|,0 

64-4-8=0 

H 

49-i-7  = n 

R 

56-^8=n 

H 

35-H-7=n 

R 

20-4-4  = 0 

1 

72-^8=n 

S 

72  4-9=n 

J 

54-6=  n 

s 

274-3=0 

J 

42-f-6=n 

J 

30-4-5  = 

T 

49-4-7=0 

Now  you  should  know  the  important  division  equations 
for  the  numbers  40  to  81. 


Thinking  straight 

I □ 


Q 


square  corner  □ 
right  angle 


parallel  lines 


□ 


Use  Pictures  A and  B to  help  you  answer  Q 
these  questions. 

□ In  Picture  C,  the  sides  marked  u 
and  ■ are  parallel. 

□ In  Picture  C,  the  sides  marked  t 

and  V are 


H In  Picture  C,  the  corners  marked 
w,  M,  ■,  and  ■ are  right  angles. 

13  In  Picture  D,  which  sides  are  parallel? 

□ In  Picture  D,  which  sides  are  not  parallel? 

□ In  Picture  D,  which  corners  are 
right  angles? 

S Which  corners  are  not  right  angles? 


1 With  the  aid  of  Picture  A,  help  pupils  recall 
that  a right  angle  is  formed  when  two  straight 
lines  come  together  to  make  a square  corner. 
Remind  them  also  that  they  can  tell  whether 
an  angle  is  a right  angle  or  not  with  a piece 
of  paper  or  a card  with  a square  corner. 

2 Discuss  Picture  B and  bring  out  that  any  two 
straight  lines  that  are  the  same  distance  apart 
are  parallel. 

3 Call  pupils’  attention  to  the  fact  that  each  of 
the  four  sides  of  this  rectangle  and  each  corner 
is  identified  by  a letter.  Let  them  compare  the 
sides  and  angles  with  the  lines  and  angles  in 
Pictures  A and  B. 

4 Have  the  children  give  reasons  for  their  an- 
swers to  Questions  A to  G. 

5 Make  sure  the  pupils  know  that  Sides  m and  o 
are  not  parallel  because  the  lines  would  meet 
if  extended  upward.  Also  be  sure  they  know 
why  the  corners  at  r and  s are  not  right  angles. 


36 


37-38 


Looking  back 


Expanded  Notes  for  this  lesson  are  on  pages  268-269. 


Objectives 

The  child  learns  more  about  division  with  remainders 
and  develops  skill  in  mental  division. 

Vocabulary 

New  words  page  37  arrowheads* 

Comments 

The  child  has  already  had  some  experience  with  re- 
mainders in  division.  In  this  lesson,  his  experience  with 
remainders  is  extended  to  include  all  of  the  division 
basic  facts.  The  work  here  enables  the  child  to  divide 
to  such  limits  as  49^5,  59-^6,  69^7,  79-^8,  and 
89-^9.  For  example,  49  is  the  largest  number  divisible 
by  5 within  the  range  of  the  basic  facts  involving  5 
I (49-^5=9  and  4 remainder). 

i All  the  division  in  this  lesson  involves  situations  in 
which  the  child  knows  the  size  of  the  equal  groups  and 
i is  to  find  the  number  of  equal  groups  and  the  re- 
I mainder,  if  any.  This  type  of  division  has  been  used  in 


all  the  teaching  of  the  division  basic  facts  in  this  book 
and  in  the  preceding  books  of  this  program. 

In  finding  the  answers  to  the  problems  and  exercises 
on  these  two  pages,  the  child  should  not  be  required 
to  use  the  computational  form.  Neither  should  any  at- 
tempt be  made  to  have  the  child  memorize  these  ex- 
amples and  answers.  He  is  expected  to  think  of  the 
basic  fact  he  already  knows  and  compute  mentally  to 
find  the  remainder.  He  may  respond  by  saying  the  an- 
swers aloud  or  by  writing  them. 

In  the  pictures  on  page  37,  rings  are  used  to  show 
the  equal  groups  into  which  the  total  group  has  been 
divided.  The  number  in  the  remainder  can  thus  be  easily 
seen.  You  may  want  to  supplement  the  work  with  these 
pictures  by  providing  objects  for  the  children  to  ma- 
nipulate. Such  a method  has  the  advantage  of  letting 
each  child  make  the  actual  physical  division. 


Looking  back  This  lesson  will  help  you  remember  about  the 

remainder  in  division. 


i? 


^ i 


lift 


il 

A A 


4^ 

A* 


ikfl/ak 


A4 

4^ 


(t 

d 


Put  the  40  arrowheads 
in  groups  of  8. 

There  are  ® groups  of  8. 
40^8=n 


Put  the  43  arrowheads 
in  groups  of  8. 

There  are  H groups  of  8. 

Are  any  arrowheads  left 
over? 

43-4-8=n 

The  answer  is  S and 
B remainder. 

Put  the  61  arrowheads 
in  groups  of  7. 

There  are  M groups  of  7. 

Are  any  arrowheads  left 
over? 

6I-^-7  = n 

The  answer  is  M and 
■ remainder. 


1 Ask  the  children  how  many  arrowheads  there 
are  in  all.  Have  them  note  that  there  are  10 
in  each  row.  Then  draw  their  attention  to  the 
fact  that  the  arrowheads  have  been  put  into 
groups  of  8.  Let  them  discover  that  all  the 
arrowheads  are  included  in  the  5 groups  of  8. 
Ask,  “Are  there  any  left  over?”  Have  someone 
read  and  complete  the  sentences  at  the  right. 

2 Ask  the  children  how  many  arrowheads  there 
are  in  all  and  how  many  are  in  each  ringed 
group.  Let  them  discover  that  there  are  5 
groups  of  8 arrowheads  and  that  3 arrow- 
heads are  left  over.  Either  let  one  child  read 
aloud  all  the  material  at  the  right  and  say  the 
missing  numerals  or  have  the  children  take 
turns  reading  a sentence. 

3 Work  with  this  picture  and  the  accompanying 
text  in  the  same  way. 


Lesson  briefs  37-38 


A Which  numbers  can  be  divided  by 
n 5 without  a remainder? 

“ 35  36  37  38  39  40  41  42  43 

B Which  numbers  can  be  divided  by 
8 without  a remainder? 

64  65  66  67  68  69  70  71  72 

c Which  numbers  can  be  divided  by 
4 without  a remainder? 

26  19  32  11  16  28  39  20  36 

0 Which  numbers  can  be  divided  by 

7 without  a remainder? 

21  44  35  50  26  49  63  37  56 

E Which  numbers  can  be  divided  by 
3 without  a remainder? 

14  22  27  18  10  9 15  13  20 

r Which  numbers  can  be  divided  by 

8 without  a remainder? 

58  48  42  32  56  19  24  66  40 

G Which  numbers  can  be  divided  by 
2 without  a remainder? 

16  3 15  18  7 12  19  10  14 

H Which  numbers  can  be  divided  by 
6 without  a remainder? 

42  26  38  48  20  30  54  16  24 

1 Which  numbers  can  be  divided  by 

9 without  a remainder? 

29  45  63  73  81  36  84  27  54 


Is  there  a remainder 
divide  55  by  6? 

Is  there  a remainder 
divide  34  by  4? 

Is  there  a remainder 
divide  18  by  2? 

Is  there  a remainder 
divide  53  by  7? 

Is  there  a remainder 
divide  30  by  5? 

Is  there  a remainder 
divide  70  by  9? 

Is  there  a remainder 
divide  29  by  3? 

Is  there  a remainder 
divide  72  by  8? 


when  you 
when  you 
when  you 
when  you 
when  you 
when  you 
when  you 
when  you 


□ 

56-^9  = nS 

□ 

24-^5  = n 

□ 

l7-^2  = n 

□ 

3i-^4  = n 

B 

50  -j-  6 = n 

B 

66-f-7  = n 

□ 

36-H8=n 

a 

75-H9=n 

B 

33  H-  5 = n 

B 

i4-^3  = n 

□ 

55^7=n 

□ 

32H-6=n 

22  3 = n 

B 

19-H2  = n 

m 

38-^4  = n 

Q 

65^8=n 

D 

53  8 = n 

D 

40  5 = n 

n 

29H-5  = n 

Q 

8iH-9  = n 

□ 

84-^9=n 

□ 

58H-7  = n 

n 

30  7 = n 

□ 

27-^3  = n 

C! 

47-H8=n 

CD 

i9H-6  = n 

46^6=n 

□ 

26-^4=n 

Now  you  should  understand  that  often  there  is 
a remainder  when  you  divide. 


1 Have  the  children  take  turns  naming  the  num- 
bers that  can  be  divided  v^ithout  remainders. 
You  might  also  have  them  write  these  numer- 
als opposite  Letters  A to  I on  their  papers. 
If  you  think  it  advisable,  this  exercise  may  be 
extended  by  having  the  children  take  turns 
giving  the  quotient  and  the  remainder  for 
the  numerals  in  each  exercise.  For  example, 
for  Exercise  A the  child  would  say,  ‘7  and 
no  remainder,  7 and  1 remainder,  7 and  2 re- 
mainder, 7 and  3 remainder,  7 and  4 remain- 
der, 8 and  no  remainder,  8 and  1 remainder, 
8 and  2 remainder,  8 and  3 remainder."  Or 
you  might  say,  "Let's  look  at  A,  39.”  The  child 
should  respond,  "7  and  4 remainder.” 

2 Let  the  children  take  turns  answering  these 
questions  orally,  or  have  them  write  yes  or 
no  opposite  Letters  A to  H on  their  papers. 

3 Use  these  two  blocks  of  exercises  for  oral 
work  first;  then  have  the  children  write  the 
answers  with  remainders. 


Checking  up;  Keeping  skillful 


Expanded  Notes  are  not  considered  necessary  for  these  lessons. 


Objectives 

The  child  tests  his  knowledge  of  the  multiplication  and 
division  basic  facts  with  products  and  dividends  from 
40  to  81.  He  also  tests  his  knowledge  of  division  with 
remainders.  In  the  "Keeping  skillful"  exercises,  he  prac- 
tices addition  and  subtraction  of  large  numbers. 
Vocabulary 

There  are  no  new  words. 


Comments 

The  first  two  "Checking  up"  tests  are  on  the  multipli- 
cation and  division  basic  facts  just  studied.  The  third 
and  fourth  tests  include  division  basic  facts  and  divi- 
sion with  remainders.  Since  these  are  not  speed  tests, 
you  should  give  the  children  ample  time  to  complete 
their  work. 

The  children  should  be  expected  to  know  all  the 
basic  facts.  One  of  the  greatest  sources  of  failure 


in  arithmetic  is  inability  to  recall  the  basic  facts.  There- 
fore, if  any  weaknesses  are  revealed  by  these  tests, 
time  should  be  devoted  to  reteaching  before  proceed- 
ing further. 

For  such  reteaching  the  pupils  may  be  organized  into 
groups.  Those  who  know  the  basic  facts  should  be  ex-  , 
cused  from  the  review.  For  the  children  who  need  re-  , 
teaching  of  the  multiplication  basic  facts  in  the  40  to  , 
81  groups,  refer  to  the  lesson  on  pages  27-30  of  the 
textbook.  Pages  31-36  may  be  reviewed  by  those  whoj 
need  work  with  the  division  basic  facts  for  the  same* 
groups.  For  review  on  division  with  remainders,  help^ 
the  children  restudy  pages  37-38.  J 

The  pupils  who  have  a few  "trouble  spots"  may  make 
practice  cards  for  the  basic  facts  they  are  finding 
difficult.  See  Activity  17,  pages  363-364  for  instructions 
for  making  these  cards. 

In  the  "Keeping  skillful"  exercises  at  the  bottom  of 
the  page  the  child  reviews  other  previously  learned 
concepts  and  skills. 
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Answers 

Keeping  skillful: 

Checking  up: 

(block  1) 

(block  2) 

(block  3) 

Remainder  is 

indicated  by  the  abbreviation  “rm.” 

A 839 

A 23 

A 435 

Test  3 

B 160 

B 174 

B 377 

A 7 and  3 rm 

I 6 and  3 rm. 

O 3 and  1 rm. 

C 127 

C 52 

C 126 

B 8 and  1 rm. 

J 5 and  3 rm. 

P 2 and  4 rm. 

D 900 

D 623 

D 4604 

C 4 and  2 rm. 

K 4 and  5 rm. 

Q 3 and  1 rm. 

E 1627 

E 225 

E 3156 

D 5 and  4 rm. 

L 7 

R 9 and  2 rm. 

F 549 

F 129 

F 507 

E 6 and  1 rm. 

M 7 

S 3 and  3 rm. 

G 2313 

G 227 

G 1238 

F 5 

N 6 and  2 rm. 

H 1712 

H 2104 

H 2042 

G 9 and  2 rm. 

I 1200 

I 10,675 

I 629 

H 4 and  3 rm. 

Test  4 

A 9 and  1 rm. 

I 8 and  1 rm. 

O 9 

B 9 

J 7 and  7 rm. 

P 8 and  7 rm. 

C 5 and  3 rm. 

K 7 and  3 rm. 

Q 9 and  3 rm. 

D 6 and  6 rm. 

L 7 and  1 rm. 

R 5 and  6 rm. 

E 8 and  4 rm. 

M 7 and  2 rm. 

S 8 and  5 rm. 

1 F 6 and  5 rm. 

N 8 

G 5 and  4 rm. 

j H 8 and  1 rm. 

I 


1 Checking  up 

fest  1 Test  2 

0 Test  3 

El 

Test  4 

□ 

8X8=n  A 

42- 

-7  = n □ 

38- 

-5  = n 

□ 82- 

-9  = n 

7X9=n  B 

48- 

-6  = n □ 

25- 

-3  = n 

□ 63- 

-7  = n 

7X7=n  c 

40- 

-8  = n a 

18- 

-4  = n 

B 48- 

-9  = n 

P 

8X5=n  0 

45- 

-9=n  □ 

29- 

-5  = n 

□ 60- 

-9  = n 

6X7=n  E 

49- 

-7  = n D 

13- 

C 

CM 

Q 52- 

3 

8X6=n  f 

54- 

-9  = n □ 

40- 

-8  = n 

□ 47- 

-7  = n 

* 

5X9=n  G 

63- 

-7  = n a 

29- 

-3  = n 

0 44- 

-8=n 

9X9=n  H 

42- 

-6  = n El 

27- 

-6=n 

0 41- 

-5  = n 

8X7=n  1 

40- 

-5  = n D 

39- 

-6  = n 

D 57- 

-7  = n 

6X8=n  J 

64- 

-8  = n □ 

23- 

-4  = n 

□ 70- 

-9  = n 

9X8=n  K 

54- 

-6  = n □ 

37- 

-8  = n 

□ 59- 

-8  = n 

7X6  = n t. 

45- 

-5  = n □ 

28- 

-4=n 

□ 50- 

-7  = n 

5X8=n  M 

48- 

-8  = n Cl 

21- 

-3  = n 

C!  44- 

-6  = n 

9X5=n  N 

72- 

-9  = n E 

32- 

-5  = n 

E 72- 

-9  = n 

ij 

8X9=n  o 

56- 

-8  = n s 

10- 

-3  = n 

0 45- 

-5  = n 

> 

6X9=n  p 

81- 

-9  = n Q 

20- 

-8  = n 

□ 71- 

-8  = n 

a 

7X8=n  Q 

72- 

-8  = n E 

16- 

-5  = n 

E 57- 

-6  = n 

9X7=n  R 

63- 

-9=n  a 

38- 

-4  = n 

□ 41- 

-7  = n 

9X6=n  s 

56- 

-7  = n B 

30- 

-9  = n 

B 77- 

-9  = n 

Keeping  skillful 

B 

B 

3 

532  + 307  = n 

A n + 49  = 72 

A 

856-42  + 

= n 

a 

49  + 37  + 74=n 

. B 83  + 91  = n 

B 

605  - 228  ^ 

= n 

i 

60  + 26  + 41  = n 

c 28+n  = 80 

C 

300-174^ 

= n 

3 

189  + 436  + 275  = 

n 

D 346  + 277  = 

= n 

D 

9730- 5126  =n 

3 

330  + 794  + 503  = 

n 

E 584+ n = 809 

E 

7054- 3898  =n 

a 

58+ 162  + 329=  n 

F n + 608  = 737 

F 

5226-4719=  n 

P 

897  + 645  + 771  = 

n 

G 173+ n =400 

G 

2003  - 765  = n 

il  254-1-920  + 538  = 

n 

H 3896+ n = 

6000 

H 

4805  - 2763  = n 

3 

341  + 650  + 209  = 

n 

1 7994  + 2681  = n 

1 

6001- 5372  = n 

End-ol-block  lasts  on  moltiplication  and  division  bosic  focls  with  0g 


K 

1 Have  the  pupil  write  the  identifying  letter 
in  one  column  on  his  paper  and  at  the  right  in 
another  column  write  the  equation  with  the 
answer. 

2 Use  Note  1. 

3 Have  the  pupil  copy  the  identifying  letter  in 
one  column  on  his  paper  and  at  the  right 
in  another  column  write  the  equations  with 
answers  and  remainders  (A  38-^5=7  and  3 
remainder).  Or  direct  him  to  write  only  the 
answer  and  remainder  at  the  right  of  the  iden- 
tifying letter  (A  7 and  3 remainder).  If  you 
wish,  let  him  use  “rm."  as  an  abbreviation  for 
remainder. 

4 Use  Note  3. 

5 Have  the  pupils  write  the  numerals  in  compu- 
tational form  and  add  or  subtract  as  neces- 
sary. 
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40-42 


Exploring  problems 


Expanded  Notes  for  this  lesson  are  on  pages  270-271. 


Objectives 

The  child  learns  to  use  addition  to  solve  problems  in 
which  he  must  find  how  many  items  there  were  at  first 
when  the  number  gone  and  the  number  left  are 
known. 


Vocabulary 

New  words  page  42  parakeet,  materials*,  died*, 
carefully*,  fresh*,  vegetables* 

Comments 

In  this  lesson  the  children  review  problems  involving 
situations  where  they  do  not  know  how  many  objects 
there  were  to  begin  with,  but  they  do  know  how  many 
were  removed  and  how  many  are  left.  This  type  of 
problem  was  originally  taught  in  Seeing  Through  Arith- 
metic 4,  pages  134-137. 

The  children  learn  through  pictures  and  text  how  to 
make  the  equation  that  symbolizes  what  happened  in 
the  problem  situation.  They  see  how  to  build  the  equa- 


tion. The  important  thing  for  them  to  understand  in  this 
type  of  problem  is  why  the  n is  placed  first  in  the 
equation. 

To  help  the  children  understand  why  addition  is  used 
to  find  the  numeral  that  replaces  n in  the  equation, 
they  are  led  to  imagine  the  group  that  was  taken  from 
the  original  group  as  put  back  with  the  group  remain- 
ing and  that  the  sum  of  these  two  groups  is  the  number 
they  are  to  find.  In  a situation  where  groups  of  ob- 
jects do  not  actually  move  together  into  one  group, 
but  in  which  the  sum  is  required,  the  imagined  joining 
will  be  indicated  by  a dotted  background  (see  Picture  F 
on  page  41). 


Answers 

Page  42: 

A [$3.23] -$.87 =$2.36 
B [18]-5  = 13 
C [33]-18=15 
D 31 +29  = [60]  or 
29+31  =[60] 

E [$1.93] -$.35  = $1.58 


F $.16  + $.37=[$.53]  or 
$.37+$.!  6 =[$.53] 

G $2.78 + [$2.22] =$5.00 
H 19-7=[12] 

I [24]-9  = 15 


Exploring  problems 


52 


John  had  some  white  mice.  He  sold  Q 
6 of  them.  Then  he  had  4 mice  left. 

How  many  mice  did  he  have  before  he 


.He  had  4 mice  left. 

. Number  of  mice  left 


n-6=4 


-You  must  find 


40_ 

1 Have  the  pupils  read  this  problem  and  relate 
it  to  Picture  A.  They  should  realize  that  they 
cannot  tell  from  the  picture  how  many  mice 
there  were  in  the  box  before  John  sold  the 
6 mice.  They  should  understand  that  this  is 
why  n comes  first  in  the  equation.  Make  sure 
the  pupils  observe  the  subtractive  action  sug- 
gested by  the  picture. 

2 Explain  that  Picture  B shows  that  6 mice  have 
been  taken  out  of  the  large  box.  Have  them 
relate  to  the  equation  the  completed  action 
of  taking  away  6 mice. 

3 This  picture  shows  how  many  mice  John  kept 
for  himself,  that  is,  the  number  left  after  he 
had  sold  6 of  them.  Call  on  someone  to  ex- 
plain how  the  equation  shows  this. 


40  Ia'"'’""' 


compute 


41 


The  sum  of  4 and  6 
tells  how  many  mice 
John  had  to  begin  with. 
He  had  10  mice. 


□ 


.You  know  that  John  had  4 mice  left. 


4- 


Number  of 
mice  left 


-You  also  know  that  he  sold  6 mice. 


Number  of  mice 
.John  sold 


-Imagine  that  the  group  of  6 mice  is  put 
back  with  the  group  of  4 mice. 

4 

Add  6 to  4. 


^ This  number  is  10. 

p_C-— 4 John  had  10  mice 

to  begin  with. 


41 


Dick  made  a playground  for  his 
)arakeet.  After  he  had  spent  $.87 
or  boards  and  sticks,  he  had  $2.36 
eft  in  his  bank.  How  much  money 
/as  in  his  bank  before  he  bought 
naterials  for  the  playground?  g 

Total  amount  in  Dick’s  bank. 


A, 

ffc 


mount  spent 
for  materials. 


-$.87=$2.36 

t Amount  left. 

_You  must  find  this  number. 

,dd  $.87  to  $2.36. 

here  was  ^ in  Dick's  bank  before 

e bought  the  materials. 

Peggy  bought  some  goldfish.  Five 
f them  died.  Now  she  has  13  goldfish 
(ft.  Peggy  had  how  many  goldfish 
pfore  the  five  fish  died?  n 

-5=13  Add  5 to  13.  “ 

Ann  says  that  food  for  rabbits 
iould  be  carefully  weighed.  One  day 
ie  gave  her  rabbits  18  oz.  of  carrots, 
hen  she  had  15  oz.  of  carrots  left, 
ow  many  ounces  of  carrots  did  she 
ave  to  begin  with? 

18=15  Add  18  to  15.  0 


D Ann  feeds  her  rabbits  only  fresh  _ 
vegetables.  Each  day  the  rabbits  needC« 
an  amount  of  vegetables  equal  in 
weight  to  their  own  weight.  One  rabbit 
weighs  31  oz.  The  other  weighs  29  oz. 
How  many  ounces  of  fresh  vegetables 
in  all  should  Ann  give  her  rabbits 
each  day? 

E After  Carol  paid  35^  for  two  mice, 
she  had  $1.58.  How  much  money  did 
she  have  before  she  bought  the  mice? 

F Nancy  bought  a bell  and  some  seed 
for  her  parakeet.  The  bell  cost  $.16. 

The  seed  cost  $.37.  How  much  did  Q 
Nancy  spend  for  these  two  things? 

G Nancy  is  trying  to  save  $5  to  buy 
a new  cage  for  her  parakeet.  So  far  Q 
she  has  saved  $2.78.  How  much  more 
money  does  she  need  to  save? 

H Dick  says  that  his  parakeet  can 
say  7 words.  Nancy  says  that  her  □ 
parakeet  can  say  19  words.  Nancy’s 
parakeet  can  say  how  many  more 
words  than  Dick’s  parakeet? 

I One  Saturday  David  bought  some 
cans  of  food  for  his  cats.  The  cats  ate 
9 cans  during  the  week.  Then  there 
were  15  cans  left.  How  many  cans 
of  cat  food  had  David  bought?  Q 


In  many  of  these  problems  you  knew  how  many  things 
were  taken  away  and  how  many  were  left.  Then  you 
found  how  many  things  there  were  to  begin  with. 


1 Explain  that  Picture  D shows  the  4 mice  John 
had  left.  It  is  the  same  situation  pictured  at 
the  bottom  of  page  40.  Point  out  that  the 
numeral  4 at  the  right  represents  this  situation. 

2 Point  out  that  Picture  E shows  the  other  group 
we  know  about — the  6 mice  John  sold. 

3 Through  discussion,  help  the  pupils  see  that 
Picture  F shows  the  two  groups  of  mice — the  4 
mice  John  kept  and  the  6 he  sold.  Explain  that 
if  we  imagine  the  6 mice  that  he  sold  as  put 
back  with  the  4,  we  will  know  how  many  there 
were  to  begin  with.  Tell  the  children  what  the 
dotted  background  suggests  [forming  one 
group,  or  addition].  Direct  attention  to  the  com- 
putational form  shown  at  the  right.  Ask  the 
children  to  add  to  find  the  missing  number. 

4 Let  pupils  read  and  discuss  this  computation. 
Then  let  them  test  the  answer  in  the  equation. 


1 Use  this  problem  orally.  Develop  the  equa- 
tion on  the  board,  and  have  the  children  ex- 
plain what  each  numeral  in  it  stands  for. 
Stress  the  fact  that  after  they  have  made 
the  equation,  they  should  always  think  what 
they  should  do  next  with  the  numerals  in  it, 
as  ‘‘Add  $.87  to  $2.36."  Then  they  should 
write  the  numerals  in  computational  form  and 
compute.  Let  someone  test  the  equation  after 
the  answer  has  been  inserted. 

2 Use  the  same  procedures  with  this  problem. 

3 Let  the  pupils  work  the  rest  of  the  problems. 
For  each  they  should  write  the  equation  with 
n for  the  unknown  number,  compute,  and 
rewrite  the  equation  with  the  answer. 

4 This  problem  has  an  equation  different  from 
the  one  introduced  in  this  lesson.  Be  sure  the 
children  write  the  proper  one. 

5 Provide  answers  so  that  the  children  may  veri- 
fy their  work.  Then  discuss  the  problems  that 
caused  the  most  trouble. 

Lesson  briefs  40-42 
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43-45 


Exploring  problenns 


Expanded  Notes  for  this  lesson  ore  on  pages  271-273. 


Objectives 

The  child  learns  to  make  equations  for  problems  in 
which  he  must  find  how  many  are  gone  when  he  knows 
the  number  there  were  to  begin  with  and  the  number 
remaining. 


Vocabulary 

New  words  page  43  potholders*;  page  44  printed*, 
spoiled*,  George*,  press*;  page  45  fudge,  foreign, 
pipe*,  cleaners* 


Comments 

In  this  lesson  the  children  review  a type  of  problem 
situation  which  was  taught  in  Seeing  Through  Arith- 
metic 4,  pages  130-133.  In  this  type  of  situation  the 
number  of  objects  there  were  to  begin  with  and  the 
number  remaining  are  known.  The  problem  is  to  find 
how  many  were  removed.  This  is  a subtractive  situation. 
The  pictures  and  explanations  in  this  lesson  will  make 
it  clear  to  the  children  why  they  can  use  the  process 
of  subtraction  to  find  how  many  were  removed. 

In  the  "See"  step  of  the  first  problem  on  page  43, 
the  pupils  learn  through  pictures  and  text  how  to  make 
the  equation  that  represents  what  happened  in  the 
problem  situation.  The  important  thing  for  them  to 
understand  in  this  type  of  problem  is  that  n,  which 
represents  the  number  they  are  to  find  (the  unknown 
group  that  has  been  removed),  is  placed  immediately 
to  the  right  of  the  minus  sign. 

The  "Compute”  step  shows  the  children  why  they  can 
subtract  to  get  the  answer.  If  the  children  have  diffi- 
culty with  this  type  of  problem,  use  objects  to  show 
just  what  happens  in  the  problem  and  what  happens  in 
the  solution. 

Problems  A to  M on  pages  44  and  45  provide  practice 
in  handling  the  subtractive  situation  discussed  above. 
They  also  provide  practice  on  the  other  subtractive 
situation  that  is  solved  by  the  subtraction  process 
(finding  the  number  left  when  the  original  number  and 
the  number  gone  are  known),  on  comparative  subtrac- 
tion (finding  how  many  fewer  or  more  one  quantity  is 
than  another),  and  on  additive  subtraction  (finding 
how  many  were  added  or  how  many  more  are  needed 


when  the  original  number  and  the  resulting  total  or 
desired  total  are  known). 

Answers 

Exploring  problems; 

In  a problem  like  J the  equation  $6.50  — $3.69  = n 
should  be  accepted  if  the  child  can  justify  it. 


A 30-[14]  = 16 

H 37-19=[18] 

B 50-[9]=41 

1 

$1.50 -[$.82]  = $.68 

C 63 -[25] =38 

J 

$3.69  + [$2.81]=$6.50 

a 

II 

00 

K 

17-[11]=6 

E $2.00 -[$1.63]: 

= $.37  L 

96 -[88] =8 

F 81 -[26] =55 

M 96 -24 =[72] 

G 49-36=[13] 

Keeping  skillful: 

(block  1) 

(block  2) 

(block  3) 

A 47 

A 58 

A 172 

B 39 

B 23 

B 531 

C 256 

C 195 

C 407 

D 244 

D 232 

D 265 

E 970 

E 1509 

E 3548 

F 1245 

F 13,923 

F 2415 

G 1277 

G 11,099 

G 794 
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|j(ploring  problems 


Patsy  made  23  potholders.  She  sold 
some  of  them  one  Saturday.  Then  she 
had  11  potholders  left.  How  many 
potholders  had  she  sold?  Q 

Patsy  made  23  potholders. 

Number  of  potholders 
.made 

■You  do  not  know  how  many  potholders 
she  sold. 

Number  of  potholders 
23— n« — sold 


There  were  1 1 potholders  left. 

H Number  of 

potholders  left 


23-n=ll 

t 


You  must  find 
.this  number. 


compute 


.You  know  that  Patsy  had  23  potholders 
Q]  to  begin  with. 

Number  of  potholders 
2 to  begin  with 


Now  turn  the  page. 

43 


The  number  left  tells 
how  many  potholders 
Patsy  sold.  She 
.sold  12.  El 


23-n=ll 


Subtract  11  from  23. 


This  number  is  12. 
Patsy  had  sold 
12  potholders. 


Jane  made  30  bookmarks.  She  gave 
ime  away.  Then  she  had  16  of  them 
h.  How  many  did  she  give  away?g 

Number  of  bookmarks  she  made. 

Number  she  gave  away. 

Number  of 

bookmarks  left. 

Q — p=]^0  You  must  find 

t this  number. 

'jbtract  16  from  30. 
me  gave  away  9 bookmarks. 


r 


B George  printed  50  calling  cards 
for  his  father  on  his  new  printing  Q 
press.  He  spoiled  some  and  had 
to  throw  them  away.  He  had  41  cards 
left.  How  many  cards  had  he  spoiled? 
50  — n = 41  Subtract  41  from  50. 

c George  also  printed  63  tickets 
for  a pet  show.  After  he  and  his  Q 
friends  had  sold  some  tickets,  they 
had  38  left.  How  many  tickets  had 
they  sold? 

63  — n = 38  Subtract  38  from  63. 


1 Draw  attention  to  Problem  A.  Then  call  on 
someone  to  relate  Picture  A to  the  problem. 
Make  sure  the  class  understands  that  only  the 
total  group  is  shown  in  the  picture. 

2 Explain  that  this  numeral  stands  for  all  the  pot- 
holders Patsy  made. 

3 Help  the  children  see  that  this  picture  indi- 
cates that  some  of  the  potholders  are  being 
removed  but  that  we  do  not  know  how  many. 
Have  pupils  relate  the  picture  to  the  equation 
at  the  right.  Make  sure  they  realize  that  the 
minus  sign  indicates  that  some  potholders  are 
being  removed  and  that  n indicates  that  we 
do  not  know  how  many. 

4 This  picture  shows  the  11  potholders  that  were 
left.  Have  the  children  discuss  how  this  is 
shown  in  the  equation  at  the  right. 

5 Tell  the  pupils  that  here  the  potholders  have 
been  rearranged  so  that  we  can  easily  see  how 
many  there  were  to  begin  with. 


1 Explain  that  the  circled  group  shows  the  11 
potholders  that  were  left.  Tell  pupils  that 
any  group  of  11  potholders  could  be  circled. 

2 Have  the  pupils  note  that  the  group  dimmed 
off  is  the  same  group  of  11  that  is  circled 
above.  Help  them  understand  that,  when  we 
know  how  many  there  were  in  the  beginning 
and  how  many  were  left,  we  can  imagine  the 
ones  that  were  left  as  being  removed.  Those 
remaining  are  the  potholders  that  were  sold. 
Relate  this  to  the  computation  at  the  right. 

3 Tell  the  pupils  to  write  the  numerals  in- compu- 
tational form. 

4 Pupils  should  see  that  12  is  the  answer  because 
it  makes  the  equation  correct. 

5 Have  them  read  this  problem  and  discuss  each 
number  in  it.  Note  the  statement  below  the 
equation — ‘‘Subtract  16  from  30."  Tell  them  to 
think  this  statement,  then  write  the  numerals 
in  computational  form  to  get  the  answer. 

6 Proceed  in  the  same  way  with  this  problem. 
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D Carol  and  her  sister  made  64  pieces 
of  fudge  one  day.  The  next  day  only 
^ 18  pieces  were  left.  How  many  pieces 
of  fudge  were  gone? 

E Patsy  had  $2.  She  bought  materials 
to  make  potholders.  Then  she  had 
B $.37.  How  much  money  had  she  spent 
for  materials? 

F David  sold  some  of  his  81  foreign 
stamps  to  Tom.  Then  David  had  55 
foreign  stamps.  How  many  foreign 
stamps  did  he  sell  to  Tom? 

G Betty  made  36  pieces  of  fudge  and 
49  pieces  of  peanut  candy.  She  made 
B how  many  fewer  pieces  of  fudge  than 
pieces  of  peanut  candy? 

H Jim  had  37  baby  fish.  He  sold  19 
— of  them.  How  many  baby  fish  did  he 
have  then? 


I Jim  went  to  the  pet  store  with  $1.50. 
He  bought  fish  food  and  plants  and 
came  home  with  $.68.  How  much 
money  had  he  spent  at  the  pet  store? 

j A bird  that  Jim  wants  to  buy  costs 
$6.50.  He  has  saved  $3.69  for  it.gj 
How  much  more  money  does  he  need? 

K Ann  made  17  dolls  with  pipe 
cleaners.  She  took  some  dolls  to  school 
and  kept  6 dolls  at  home.  How  many 
dolls  did  she  take  to  school?  Q 

I.  When  Ann  started  to  make  dolls, 
she  had  96  pipe  cleaners.  After  she 
had  finished  making  the  dolls,  there 
were  8 pipe  cleaners  left.  How  many 
pipe  cleaners  had  Ann  used? 

M Twenty-four  of  the  96  pipe  cleaners 
were  white.  The  rest  were  red.  How 
many  pipe  cleaners  were  red?  0 


B 


In  many  of  these  problems  you  were  finding  how  many 
things  were  given  away  or  used  up  or  sold. 


Keeping  skillful  □ 


A 84-n  = 37 
B 90-n  = 51 
c n-176  = 80 
D 403-n  = 159 
E n- 628  = 342 
F 3710- n = 2465 
G 2005- n = 728 


a 48+n  = i06 

□ n + 29  = 52 
H 56  + 139  = n 

□ n + 704  = 936 

□ 581  + 0 = 2090 

□ 4615  + 9308=0 
B 8673  + 2426  = 0 


□ 400-228=0 

□ 876-345  = 0 
B 504-0  = 97 
Q 821-556=0 

□ 7837-0  = 4289 

□ 5080-2665  = 0 
0 6001-5207  = 0 


45 


Let  the  children  work  independently  on  Prob- 
lems D to  M without  prior  discussion.  Instruct 
the  pupils  to  write  the  equation  with  n,  do  the 
computation,  and  rewrite  the  equation  with 
the  answer  in  it  for  each  problem. 

Be  sure  the  pupils  see  that  these  problem  sit- 
uations are  different  from  the  rest  in  this  prob- 
lem set.  They  are  to  show  this  difference  by 
the  equations  they  make. 

When  the  pupils  have  finished  solving  these 
problems  as  written  work,  discuss  the  prob- 
lems that  have  caused  the  most  trouble.  Let 
the  pupils  help  one  another  with  the  problems 
that  caused  only  minor  difficulty  or  with  which 
only  a few  children  had  trouble. 

Assign  these  exercises  as  written  work.  The 
pupils  are  to  write  the  numerals  in  computa- 
tional form  and  find  the  answers. 


56 
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Using  arithmetic 


life.  This  set  of  problems  provides  a number  of  such 
■'chains.” 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  solves  verbal  problems  of  the  various  types 
studied  so  far  in  this  book.  He  also  learns  to  solve 
problems  by  using  answers  or  information  from  previous 
problems. 

Vocabulary 

New  words  page  46  pageant,  Indians*,  Pilgrims, 
wigwams*,  feathers*;  page  47  dancing*,  begun* 

Comments 

Since  problems  in  textbooks  should  simulate  real  life 
situations,  and  since  in  real  life  situations  problems  do 
not  always  come  singly  but  in  “chains"  or  sequences, 
authors  of  arithmetic  texts  should  provide  situations  in 
which  the  work  in  one  problem  depends  upon  the  data 
or  work  in  preceding  problems.  Failure  to  make  this 
provision  leaves  the  child  inadequately  prepared  for 
the  more  complex  arithmetic  situations  of  his  everyday 


Answers 

If  a child  makes  an  equation  other  than  the  one  indi- 
cated below  for  a problem,  accept  the  equation  if  it 
results  in  a correct  answer  and  if  he  can  justify  it. 
In  the  equations  for  Problems  E and  L the  order  in 
which  the  numerals  are  written  is  not  important. 


A 

151 -87 =[64] 

M 

72-27= 

=[45] 

B 

87 -64 =[23] 

N 

72  - 54  = 

=[18] 

C 

87 -64 =[23] 

O 

54-27= 

=[27] 

D 

[$10.80] -$3.55 =$7.25 

P 

56-+[7]  = 

=8 

E 

$.65 + $.72 + $4.99 =[$6.36] 

Q 

[35]  + 18: 

=53 

F 

$7.00 -$6.36 =[$.64] 

R 

35-18= 

=[17] 

G 

89^-[44^]=45^ 

S 

27 +[33]^ 

=60 

H 

42-^6=[7] 

T 

[32]+24: 

=56 

I 

9X8  = [72] 

U 

24  + [16]: 

=40 

J 

9X6=[54] 

V 

24-16= 

=[8] 

K 

27-+ [3] =9 

W 

24-16  = 

=[8] 

L 

72+54+27=[153] 

i Using  arithmetic  q 

A At  the  Lake  School,  151  children 
were  in  a pageant.  87  were  dressed  as 
Indians,  and  the  others  were  dressed 
j'as  Pilgrims.  How  many  children  were 
j;dressed  as  Pilgrims? 

k There  were  how  many  more  Indians 
I than  Pilgrims  in  the  pageant? 

THINK  What  numbers  from  Problem  A 
do  you  need? 

i:  There  were  how  many  fewer  Pilgrims 
than  Indians? 


H 42  children  made  wigwams  for  the 
pageant.  6 children  worked  on  each 
wigwam.  How  many  wigwams  did  the 
42  children  make? 

I Bob  made  9 Indian  headdresses. 
He  used  8 red  feathers  in  each  one. 
How  many  red  feathers  did  he  use 
in  making  the  9 headdresses? 

J He  used  6 blue  feathers  in  each 
headdress.  How  many  blue  feathers 
did  he  use  altogether? 


) The  fifth  graders  collected  money 
to  buy  materials  for  the  pageant.  They 
spent  $3.55  of  this  money.  Then  they 
Still  had  $7.25  left  to  spend.  How 
inuch  money  had  they  collected? 

Betty  and  Jim  went  to  the  store 
|;o  buy  more  materials.  They  spent 
i.65  for  white  paper,  $.72  for  black 
jjsaper,  and  $4.99  for  paint.  How  much 
jnoney  did  they  spend? 

!j  Jim  gave  the  clerk  $7.00  to  pay  for 
jihe  paper  and  paint.  How  much  change 
should  the  clerk  have  given  him? 

s On  the  way  back  to  school,  Jim 
laid,  "I  know  I had  89^  when  we  left 
he  store,  but  now  I have  only  45^. 

I must  have  lost  some  money.”  How 
nuch  money  had  Jim  lost? 


K He  put  an  equal  number  of  yellow 
feathers  in  each  headdress.  For  the  9 
that  he  made,  he  used  27  yellow 
feathers.  How  many  yellow  feathers 
did  he  put  in  each  headdress? 

L How  many  feathers  altogether  dic|r| 
Bob  use  in  making  the  headdresses?^ 

M He  used  how  many  fewer  yellow 
feathers  than  red  feathers? 

N He  used  how  many  more  red 
feathers  than  blue  feathers? 

o He  used  how  many  more  blue 
feathers  than  yellow  feathers? 

p Each  of  8 girls  made  an  equal 
number  of  paper  collars.  Altogether, 
the  8 girls  made  56  collars.  How  many 
collars  did  each  girl  make? 


!i  Mary  sold  tickets  for  the  pageant  IJ 
1 the  morning.  In  the  afternoon  she 
aid  18  more  tickets.  Then  she  said, 

|l  sold  53  tickets  today.”  How  many 
jckets  had  she  sold  in  the  morning? 

She  sold  how  many  fewer  tickets 
the  afternoon  than  in  the  morning? 

Jack  sold  27  tickets  in  the  morning, 
the  afternoon  he  sold  more  tickets, 
hen  he  said,  "I  sold  60  tickets^ today.” 
ow  many  tickets  had  he  sold  in  the 
ternoon? 

I The  pageant  began  with  a group  of 
tdians  dancing.  After  24  more  Indians 


had  joined  the  first  group  and  had 
begun  dancing,  there  were  56  Indians 
dancing.  How  many  of  them  were 
dancing  when  the  pageant  began? 

u Don  counted  some  Pilgrims  as  they 
marched  by.  First,  24  Pilgrim  boys 
marched  by.  Next  came  some  Pilgrim 
girls.  After  Don  had  counted  them,  he 
said,  “That  makes  40  Pilgrims  in  all.” 
How  many  of  the  Pilgrims  were  girls? 

V How  many  more  boys  than  girls  did 
Don  count? 

w How  many  fewer  girls  than  boys 
did  Don  count?  Q 


1 Have  the  children  read  each  problem  and 
write  the  equation  that  describes  what  is  hap- 
pening, using  n to  hold  a place  for  the  un- 
known number.  Then  have  them  do  the  neces- 
sary computation  and  rewrite  the  equation, 
supplying  the  numeral  that  replaces  n. 

2 Call  attention  to  the  fact  that  this  problem 
requires  information  from  Problem  A.  Warn 
the  children  that  they  will  have  to  determine 
in  subsequent  problems,  without  the  help  of  a 
"Think”  paragraph,  whether  information  is  to 
be  taken  from  previous  problems. 

3 Note  that  in  this  problem  the  answers  from 
Problems  I and  J and  information  from  Prob- 
lem K are  needed  to  find  the  answer. 


1 Continue  as  on  page  46  with  the  problems  on 
this  page. 

2 Provide  answers  so  that  the  children  may  verify 
their  work.  Then  discuss  the  problems  that 
caused  the  most  trouble. 


; Looking  back 

f i 6 tens  = 60 
: 12  tens  = 120 
1 6 hundreds  = 600 
. 12  hundreds**  1200 
'i  23  tens  = 23— 

‘ i 54  tens  = ■ 

» t 38  tens  = ■ 
j I 20  tens  = ■ 
il  I 41  hundreds  = 41 — 

) i 33  hundreds  = ■ 

) t 27  hundreds  = ■ 
if-  64  hundreds  = ■ 

19  hundreds  = ■ 
i I 72  hundreds  = ■ 

M 90  hundreds  = ■ 


O 5 X 8 tens  = 40  tens 
40  tens  = 40— 

11  4X2  hundreds = 

8 hundreds 
8 hundreds  = 8 — 

!3  3X6tens  = B 
e 7X7tens  = B 
m 2X6tens  = « 
m 8X4tens  = B 
m 9X3tens=« 

IS  6 X 5 tens  = ■ 

D 5X4hundreds  = B 
a 2X7  hundreds =■ 
Q 8X3  hundreds=B 
a 7X9 hundreds  = ■ 


A 3X70is3X7tens. 

3X7tens  = B 
B 2X600  is 

2X6  hundreds. 
2X6  hundreds  = ■ 
c 7X50=n 

0 9 X 60  = n 

E 8X200=n 
F 7X400=n 
G 5X40=n 
H 6 X 300  = n 

1 9 X 500=n 
4 8X80  = n 
K 8 X 700=n 
I 3 X 900=n 


MglHpllcotjOn 


(refaaching) 
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Lesson  briefs  46-47 


58 


47 


Looking  bock 

Expanded  Notes  for  this  lesson  ore  c 


page  273. 


Objectives 

The  child  reviews  what  he  has  learned  about  the  num- 
ber system  as  it  relates  to  multiplication.  He  also  re- 
views multiplication  of  numbers  represented  by  two- 
figure  and  three-figure  numerals  In  which  all  figures  but 
one  are  zeros. 


Vocabulary 

There  are  no  new  words. 


there  may  be  more  than  one  way  to  say  them  cor- 
rectly. For  example,  Exercise  G in  the  first  block  may 
be  read  either  as  “forty-one  hundred”  or  as  “four 
thousand,  one  hundred." 

The  second  block  of  exercises  reviews  multiplication 
of  tens  and  hundreds  by  multipliers  whose  numerals 
have  one  figure.  With  this  experience  the  child  should 
have  no  difficulty  in  seeing  immediately  the  tens  and 
hundreds  he  is  asked  to  multiply  in  the  third  block  of 
work. 


Answers 


Comments 

(block 

1) 

(block  2) 

(block  3) 

For  children  who  used  Seeing  Through  Arithmetic  4, 

C 230 

I 2700 

A 400 

G270 

A 210 

G200 

this  lesson  will  be  a review  of  page  138  and  pages 

D 540 

J 6400 

B 800 

H 300 

B 1200 

H 1800 

140-141  of  that  book. 

E 380 

K 1900 

C 180 

I 2000 

C 350 

I 4500 

On  page  47  of  this  book,  the  first  block  of  exer- 

F  200 

L 7200 

D 490 

J 1400 

D 540 

J 640  ’ 

cises  reviews  the  number  system  in  its  relation  to  multi- 

G4100 

M9000 

E 120 

K 2400 

E 1600 

K 5600 

plication.  All  fifth-grade  pupils  should  be  familiar  with 

H 3300 

F 320 

L 6300 

F 2800 

L 2700 

the  regrouping  of  tens  into  hundreds  and  hundreds 
into  thousands,  and  know  how  to  write  the  resulting 
numerals.  In  reading  such  numerals  aloud,  however. 


Q Mary  sold  tickets  for  the  pageant 
in  the  morning.  In  the  afternoon  she 
sold  18  more  tickets.  Then  she  said, 
"I  sold  53  tickets  today.”  How  many 
tickets  had  she  sold  rn  the  morning? 

R She  sold  how  many  fewer  tickets 
in  the  afternoon  than  in  the  morning? 


had  joined  the  first  group  and  had 
begun  dancing,  there  were  56  Indians 
dancing.  How  many  of  them  were 
dancing  when  the  pageant  began? 


s Jack  sold  27  tickets  in  the  morning. 
In  the  afternoon  he  sold  more  tickets. 
Then  he  said,  “I  sold  60  tickets  today.’ 
How  many  tickets  had  he  sold  in  the 
afternoon? 


0 Don  counted  some  Pilgrims  as  they 
marched  by.  First,  24  Pilgrim  boys 
marched  by.  Next  came  some  Pilgrim 
girls.  After  Don  had  counted  them,  he 
said,  "That  makes  40  Pilgrims  in  ail." 
How  many  of  the  Pilgrims  were  girls? 


V How  many  more  boys  than  girls  did 
Don  count? 


T The  pageant  began  with  a group  of 
Indians  dancing.  After  24  more  Indians 


w How  many  fewer  girls  than  boys 
did  Don  count? 


Looking  back 


□ 6 tens  = 60  Q 
12  tens  = 120 

□ 6 hundreds  = 600 
12  hundreds  = 1200 

0 23  tens  = 23  — 

□ 54  tens  = ■ 

□ 38  tens  = ■ 

□ 20  tens  = ■ 

0 41  hundreds  = 41 — 
t3  33  hundreds  = I 
D 27  hundreds  = 

D 64  hundreds  = 

□ 19  hundreds  = 

B 72  hundreds  = 

C!  90  hundreds  = 


□ 5 X 8 tens  = 40  tens 
40  tens  = 40  — 

□ 4X2  hundreds=^ 

8 hundreds 
8 hundreds  = 8 — 

0 3X6  tens  = ■ 

□ 7X7  tens  = ■ 

O 2X6tens  = » 

□ 8X4tens  = B 
0 9X3tens  = B 
m 6X5tens  = « 

n 5X4  hundreds  = ■ 
D 2 X 7 hundreds  = ■ 

□ 8X3  hundreds  = ■ 
0 7X9  hundreds  = ■ 


A 3X70  is  3X7  tens. 

3X7  tens  = S 
B 2 X 600  is  0 
2X6  hundreds. 

2X6  hundreds  = B 
c 7X50=n 
D 9X60=n 
E 8X200=  n 
F 7X400=n 
G 5X40=n 
H 6X300=n 
I 9X500=n 
J 8X80=n 
K 8X700  = n 
L 3X900=n 

II  figures  but  one  ore  zeros  (reteoching)  47 


47 


Examples  A and  B show  the  child  how  to  an- 
nex zeros  to  write  hundreds  and  tens.  Have  the 
children  respond  orally  to  Exercises  C to  Ml 
by  saying  the  numeral  that  should  come  afterJi 
the  equals  sign.  The  wavy  line  indicates  that 
the  numeral  should  be  completed. 

Use  Exercises  A and  B to  develop  the  idea 
that  tens  and  hundreds  are  multiplied  just  as 
ones  are  multiplied.  Explain  that  400  is  just 
another  way  of  writting  40  tens.  Have  the 
children  respond  orally  to  Exercises  C to  L.' 
These  exercises  may  also  be  assigned  as  writ- 
ten work. 

Use  Exercises  A and  B to  develop  the  proce-; 
dure  of  multiplying  numbers  whose  numerals 
end  in  one  or  more  zeros.  Be  sure  the  pupils 
understand  that  they  should  think  of  70  as 
7 tens  and  600  as  6 hundreds  when  they  multi-' 
ply.  Use  Exercises  C to  L orally.  Then  assign' 
them  as  written  work,  if  you  wish. 


Expanded  Notes  for  this  lesson  are  on  pages  274-275. 

Objectives 

The  child  reviews  multiplication  of  a number  whose  nu- 
i meral  has  two  figures  by  a number  whose  numeral  has 
; one  figure. 

I Vocabulary 

New  words  page  48  addressing*,  invitations*,  en- 
velopes; page  50  doughnuts;  page  52  salted*,  cider 

i 

j Comments 

Since  multiplication  by  a one-figure  multiplier  was 
i taught  in  Seeing  Through  Arithmetic  4 (pages  142-146), 
I the  material  in  this  lesson  will  be  a review  for  many 
of  the  children  in  your  class.  You  may  want  to  use 
I Exercises  E to  L in  the  first  block  of  exercises  in 
(the  DO  step  on  page  52  to  find  out  how  much  the  chil- 
'dren  remember  about  multiplication  by  one-figure  mul- 
tipliers. Use  the  results  in  judging  the  amount  of  re- 
j teaching  you  will  need  to  do.  However,  be  sure  there 
I is  a thorough  understanding  of  multiplication  by  one- 
I figure  multipliers  before  proceeding  to  multiplication 
I with  multipliers  of  more  than  one  figure. 

I Children  who  complete  the  inventory  test  suggested 
above  with  evident  ease  should  be  allowed  to  do  other 
work  while  you  are  teaching  the  rest  of  the  class.  These 
'children  might  like  to  spend  their  time  reading  the  book 
described  in  the  footnote  below.* 

' Watch  for  the  child  who  adds  the  carried  number 
before  he  multiplies.  This  mistake  may  arise  because 
in  addition  he  was  able  to  add  the  carried  number  im- 
;mediately.  Careful  teaching  of  m.ultiplication  with  carry- 
1, ing  will  avoid  this  difficulty. 

' The  process  of  multiplication  is  introduced  with  an 
i example  that  requires  carrying.  In  this  way  the  child 
gets  an  idea  of  the  whole  multiplication  process.  This 
makes  it  possible  to  teach  multiplication  by  one-figure 
multipliers  in  one  series  of  lessons  rather  than  in  sev- 
||eral.  This  procedure  does  not  give  the  child  an  over- 
isimplified  idea  of  the  process,  and  it  enables  you 
to  use  whatever  practice  material  you  wish,  without 
determining  whether  it  demands  untaught  skills. 


The  four-step  teaching  method  is  used  in  this  lesson 
as  it  is  throughout  this  program  to  develop  all  com- 
putational skills.  Steps  are  provided  to  help  the  child 
SEE  (by  means  of  illustrations  and  explanatory  text); 
THINK  (by  means  of  illustrations  and  questions  about 
a problem);  TRY  (by  means  of  sample  problems  and 
examples  worked  out  with  answers  for  comparison);  and 
DO  (by  means  of  practice  material  without  guidance). 
Special  material  is  provided  for  each  of  the  four 
learning  steps. 

These  four  steps  are  based  on  a teaching  method  that 
successful  teachers  have  used  consistently  in  present- 
ing new  material.  In  this  book  the  steps  are  systemat- 
ically employed  and  are  implemented  by  pictures, 
explanations,  questions,  examples,  and  problems.  The 
SEE  and  THINK  steps  are  intended  to  be  taught  under 
the  guidance  of  the  teacher  with  the  aid  of  the  book. 
The  TRY  and  DO  steps  are  intended  to  be  used  inde- 
pendently by  pupils.  They  also  furnish  a means  of  pro- 
viding for  individual  differences  in  pupils.  The  teacher 
should  work  with  those  who  need  assistance  in  the  TRY 
step,  at  the  time  when  they  most  need  help.  The  better 
students  may  work  as  many  problems  or  examples  in 
the  TRY  step  as  they  need,  then  go  immediately  to 
the  DO  step. 

Answers 


Page  52: 
(block  1) 


A 72 

F 123 

K $.92 

P 128 

B $5.70 

0 310 

L 105 

Q 152 

C 96 

H $1.12 

M330 

R 320 

D 96 

I 78 

N $1.06 

S $3.51 

E 245 

J 188 

0 693 

T 65 

(block  2) 

A 456 

E 126 

I 180 

M 152 

B 552 

F 174 

J 594 

N534 

C $2.40 

0 600 

K 370 

O $2.00 

D396 

H $1.68 

L 232 

P $6.65 

Number  Stories  of  Long  Ago,  David  Eugene  Smith,  National  Council  of 
Teachers  of  Mathematics,  Washington,  D.C.,  1955.  Exercises  on  poges 
105-108. 


Lesson  briefs  48-52 


Learning  how 


In  this  lesson  you  will  learn  how  to  multiply  numbers 
that  have  two  figures  in  them. 


Four  girls  were  addressing  invitations 
to  a party  at  school.  Sue  said,  ‘‘If  each 
one  of  us  takes  17  envelopes,  we 
will  finish  the  work  in  a few  minutes.” 
How  many  envelopes  did  the  girls  have 
to  address?  CJ 


4X17=n 


You  must  find 
this  number. 


Make  2 new  piles  of  10  envelopes. 

Q You  have  8 envelopes  left  over. 


17 

_4 

8^ 


28  is  2 tens  8 ones. 
Write  8 here  to  show 
that  there  are  8 ones 
-in  the  answer. 


48  Reteaching  of  multiplication  of 


l-figure  number  by  1 -figure  n 


Put  the  2 new  piles  of  10  envelopes 

□ aside. 

D ^ Remember  that  you  have 

4 2 more  tens. 

1 


Put  the  2 new  piles  of  ten  with  the  4 
□ piles  of  ten. 

..  _ You  had  2 tens  to  remember. 

1 / Now  add  them  to  the  4 tens. 

4 PI  There  are  6 tens  in  all. 

68  Write  6 here  to  show  there 
"t are  6 tens  in  the  answer. 

-The  girls  had  68  envelopes  to  address. 
4X17  = 68 


1 Have  the  children  look  at  Picture  A and  ob- 
serve four  groups  of  envelopes.  Then  have 
them  read  the  problem  and  relate  it  to  the 
picture.  They  should  see  that  there  are  4 
groups  of  envelopes  and  17  in  each  group. 

2 Have  the  children  look  at  the  equation  and 
explain  it  in  terms  of  the  picture  and  prob- 
lem. 

3 Get  the  children  to  observe  that  first  the  ones 
are  put  together  into  one  group.  They  should 
see  that  there  are  28  ones. 

4 Have  the  children  look  at  the  computation. 
Be  sure  they  knov/  they  must  multiply  the 
ones  first.  Relate  the  multiplication  to  the  pic- 
ture by  noting  that  7 is  the  size  of  each  group 
and  4 the  number  of  groups. 

5 The  pupils  should  observe  that  the  28  enve- 
Jopes  have  been  put  into  2 piles  of  10  with 
8 left  over. 

6 Relate  the  8 in  the  answer  to  the  8 envelopes 
left  over. 

4?_ 

1 Have  the  children  observe  that  the  2 new  piles 
of  10  envelopes  each  are  being  pushed  aside. 
Point  out  that  the  2 new  tens  must  be  remem- 
bered in  the  computation. 

2 Point  out  that  the  4 old  piles  of  10  envelopes 
are  being  pushed  together.  This  action  is  ac- 
complished in  the  computation  when  the  chil- 
dren multiply  1 ten  in  17  by  4.  Be  sure  they 
realize  that  they  now  have  4 tens,  not  just  4, 
and  that  4 tens  equal  40. 

3 Have  the  class  notice  that  the  2 new  piles  of 
10  envelopes  are  being  put  with  the  4 old 
piles  of  10. 

4 When  the  remembered  2 tens  are  added  to  the 
4 tens,  there  are  6 tens,  or  60.  Relate  the  pic- 
ture to  the  computation. 

5 Have  the  children  note  that  Picture  G shows 
68  envelopes.  Have  them  explain  what  each 
numeral  in  the  equation  represents.  Relate 
this  picture  and  equation  to  the  original  equa- 
tion and  problem  on  page  48. 
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Three  girls  promised  to  bring  doughnuts 
to  the  school  party.  Each  girl  promised 
to  bring  36  doughnuts.  How  many 
doughnuts  in  all  did  the  girls  promise 
to  bring? 


3X36=n 


You  must  find 
_this  number. 


What  do  you  put  together  first? 

T What  do  you  multiply  first? 
3 6 How  many  ones  are  there? 

3 E3 


How  many  new  bags  of  10  doughnuts 
can  you  make?  Will  any  doughnuts  be 
left  over? 

36  18  is  1 ten  M ones. 

J □ 

g < ^Why  do  you  write  8 here? 


^ ^ 


What  do  you  do  with  the  new  bag 

□ of  10  doughnuts?  Q 

36  What  must  you  remember? 


Now  what  do  you  put  together? 

i Now  what  do  you  multiply? 

36  How  many  tens  are  there? 


What  do  you  ao  with  the  new  bag 
□ of  10? 


108  Why  do  you  write  10  here 

T instead  of  9? 


The  girls  promised  to  bring 
^ doughnuts  to  the  party. 


50 


For  this  problem,  which  illustrates  the  THINK 
step  of  the  four-step  teaching  method,  the 
child  must  answer  questions.  Have  the  pupils 
observe  the  picture,  then  read  the  problem 
and  relate  it  to  the  picture.  Next  they  should 
examine  the  equation  and  explain  what  each 
part  of  it  stands  for  in  the  picture  and  in 
the  problem. 

Relate  the  figures  in  the  ones’  column  to  what 
is  happening  in  the  picture.  Let  the  children 
answer  and  discuss  the  questions. 

Have  the  children  answer  the  questions  and 
relate  them  to  the  picture. 

Direct  attention  to  the  computation.  Be  sure 
the  children  understand  why  8 is  put  in  the 
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Ask  the  children  to  answer  the  two  questions 
by  relating  them  to  what  is  happening  in  the 
picture.  They  should  understand  that  they 
must  remember  1 ten,  not  just  1. 

Relate  the  two  3’s  in  the  computation  to  the 
picture  and  have  the  children  multiply  the 
tens.  Be  sure  they  understand  that  the  3 in  36 
means  3 tens. 

Relate  the  picture  to  the  computation.  The 
pupils  must  realize  that  the  10  means  10  tens 
and  be  able  to  tell  why  there  are  10  tens  and 
not  9 tens.  They  should  recognize  10  tens 
as  being  equal  to  1 hundred. 

Tell  the  children  to  read  the  statement,  sup- 
plying the  name  of  the  number  when  they 
come  to  the  screen.  Then  have  them  read  end 
complete  the  equation.  Finally,  have  them 
relate  the  statement  to  Picture  G and  the  equa- 
tion to  the  original  problem  and  equation  on 
page  50. 
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Lesson  briefs  48-52 


try 


■ A Mrs.  Fisher  bought  5 lb. 

of  salted  peanuts  for  the  party, 
g The  salted  peanuts  cost  $.49  a pound. 


$ .49 
5 


Multiply  just  as  you  do 
with  any  numbers. 


How  much  did  the  5 pounds  cost? 
5X$.49=n 


$2.45 


.Remember  to  put  a point 
and  dollar  sign  in  the 
answer. 


85X8=  n 
85 


3X33  = n 


Always  multiply  by 
the  smaller  number. 


9 

432 


BiiiJi  □ Mrs.  Black  bought  12 
packages  of  paper  cups.  There  were 
6 cups  in  a package.  She  bought 
how  many  cups  in  all? 

12X6=n 


H A gallon  of  cider  should  fill  16  cups. 
How  many  cups  should  6 gallons 
of  cider  fill? 

6X  16=n 


□ Mrs.  Page  bought  6 gallons  of  apple 
cider  at  $.95  a gallon.  How  much  did 
the  6 gallons  of  cider  cost? 

6X$.95  = n 


B 


Q 7X35  = n 
Q 3X41  = n 
0 62X5  = n 
m 8x$.i4=n 
D 26X3  = n 
n 2X94=n 
□ 4X$.23=n 
n 7Xi5  = n 


a 55X6  = n 

□ 2X$.53  = n 
0 9X77  = n 

□ 4X32=n 
0 19X8=n 

□ 5X64=n 
B 9X$.39  = n 

□ 13X5  = n 


(3  Mrs.  Black  also  bought  4 packages 
of  paper  plates.  There  were  24  plates 
in  a package.  She  bought  how  many 
plates  in  all? 

4X24=n 

A 8X57=n  El 
B 6 X 92  = n 


C 3X$.80=n 
D 44X9  = n 
E 18X7  = n 
F 2X87  = n 
G 75X8=n 
H 6X$.28=n 


I 45X4=n 
j 9X66=n 
K 5X74=n 
L 4X58  = n 
M 76X2  = n 
N 89X6  = n 
o 5X$.40=n 
p 7X$.95  = n 


Now  you  should  be  able  to  multiply  any  two-figure 
number  by  any  one-figure  number. 


53-59 


Learning  how 

Expanded  Notes  for  this  lesson  ore  on  pages  275-276, 

Objectives 


The  child  reviews  multiplication  of  a number  whose 
numeral  has  three  figures  by  a number  whose  numeral 
has  only  one  figure. 

Vocabulary 
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Tell  the  children  to  read  the  problem,  note  thi 
equation,  and  do  the  computation.  The 
should  then  compare  their  work  with  th 
computation  shown  at  the  right  of  the  prob 
lem.  Help  them  recall  that  numbers  repre 
senting  money  are  multiplied  in  the  same  wa 
that  other  numbers  are. 

Ask  the  children  to  work  Examples  B,  C,  and  C 
and  to  compare  their  work  with  the  compu 
tation  shown  in  the  book.  Discuss  the  idee 
that  they  can  multiply  by  the  more  conven 
lent  number,  no  matter  which  is  expressec 
first  in  the  equation.  If  they  understand  who 
they  are  doing,  they  should  go  ahead  with  th 
problems  in  the  DO  step. 

Tell  the  children  to  work  Exercises  A to  T ir 
the  usual  way,  writing  the  numerals  in  compu 
tational  form  and  finding  the  answers. 
Exercises  A to  P rnay  be  worked  by  childrer 
who  need  additional  practice. 


is  satisfactorily  completed,  you  might  give  these  pupil 
special  examples  to  solve,  such  as  8X444  one 
4X888,  3X666  and  6X333.  These  children  should  b 
encouraged  to  make  up  similar  pairs  of  examples  t 
work.  They  might  also  work  examples,  such  as  9X999 
7X111,  etc. 


Answers 

Page  59: 


There  are  no  new  words. 

(block  1) 

(block  2) 

Comments 

A 288 

L 1045 

A 966 

L 4030 

There  is  nothing  fundamentally  new  in  this  lesson.  All 

B 864 

M $13.00 

B 1794 

M 1098 

the  child  does  is  apply  to  three-figure  numbers  what 

C 544 

N $13.84 

C 1396 

N 2250 

he  has  learned  to  do  in  multiplying  two-figure  numbers 

D 1335 

0 4100 

D 4249 

O $21 .90 

(pages  48-52).  He  should  be  familiar  by  now  with  the 

E 1473 

P 1832 

E 4344 

P $17.36 

four-step  teaching  method  used  here. 

F 4832 

Q $14.35 

F 2331 

Q3620 

The  pupils  who  successfully  completed  the  inventory 

G2216 

R 4023 

G 2448 

R $25.20 

test  you  gave  at  the  beginning  of  the  previous  lesson 

H 2702 

S 4218 

H 885 

S 8325 

may  be  similarly  tested  before  you  start  work  on  this 

I 1476 

T 1794 

I 2124 

T $6.95 

lesson.  You  can  use  Exercises  C to  L in  the  first  block 

J 2745 

U $26.80 

J $31.56 

of  the  DO  step  on  page  59  for  this  test.  If  the  test 

K 1056 

V 5848 

K $30.60 
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Learning  how 


In  this  lesson  you  will  learn  how  to  multiply  numbers 
with  three  figures  in  them. 


□ 


see 


The  boys  and  girls  at  the  Burns  School 
use  about  135  pencils  each  week. 
About  how  many  pencils  do  they  use 
in  4 weeks? 


4X135=n 


You  must  find 
this  number. 


.Make  2 new  bundles  of  10  pencils. 
There  are  no  single  pencils  left  over. 


135 

_4 

0 


20  is  2 tens. 

Write  0 here  to  show  that 
there  are  no  ones  in  the 
< answer. 


.Put  the  2 new  bundles  of  10  pencils 
aside. 


135 

_4 

0 


Remember  the  2 new  tens. 

□ 


1 Have  the  children  observe  the  4 groups  of  135 
pencils,  then  read  the  problem  and  relate  it 
to  the  picture.  The  problem  should  next  be 
related  to  the  equation. 

2 Direct  the  children  to  observe  that  the  ones 
are  being  put  together  first. 

3 Make  sure  the  children  observe  that  5 (v/hich 
represents  the  pencils  in  each  group  that  are 
not  in  bundles  of  ten)  is  multiplied  by  4 so 
that  they  will  know  how  many  ones  there  are 
in  all.  Have  them  note  that  there  are  20  ones. 


1 Have  the  children  see  that  the  20  pencils  are 
being  made  into  2 new  bundles  of  10  pencils 
each  and  that  there  are  no  loose  pencils  left 
over. 

2 Draw  attention  to  the  zero  in  the  answer  and 
let  someone  explain  it. 

3 The  pupils  should  observe  that  the  2 new  bun- 
dles of  10  pencils  are  being  set  aside. 

4 Discuss  the  fact  that  they  must  remember  that 
they  have  2 new  tens. 
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Lesson  briefs  53-59 


.Now  put  the  4 groups  of  30  pencils 
together. 

i Multiply  30,  or  3 tens,  by  4. 

135  There  are  12  tens. 

_4 

0 


.Put  the  2 new  bundles  of  10  pencils 
with  the  12  bundles  of  10. 


135 

_4 

0 


Remember  to  add  the  2 new 
tens  to  the  12  tens. 

Now  there  are  14  tens. 


1 Have  the  children  observe  that  the  12  bundles 
of  10  pencils  vyhich  are  being  put  together 
also  represent  the  4 groups  of  30  pencils  shown 
on  pages  53  and  54. 

2 Draw  attention  to  the  numeral  the  arrow  is 
pointing  to  and  have  the  children  relate  to 
the  picture  what  is  being  symbolized  here.  Re- 
mind them  that  the  3 in  135  (which  means 
3 tens,  or  30)  is  being  multiplied  by  4,  result- 
ing in  12  tens. 

3 Have  the  children  observe  that  now  the  2 
bundles  of  10  that  were  set  aside  in  Picture 
D are  being  put  with  the  12  bundles  of  10, 
making  14  tens. 


Now  turn  the  page. 


55 


.Make  a new  bundle  of  100  pencils. 
There  are  4 bundles  of  10  left.  Put  the 
new  bundle  of  100  pencils  aside. 


14  tens  equal  1 hundred 
4 tens.  Remember  that  you 
have  a new  hundred.  B 


Write  4 here  to  show  there 
are  4 tens  in  the  answer. 


i 

! 
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56 


.Put  the  4 old  bundles  of  100  pencils 
together. 

i Multiply  100  by  4.  There  are 

135  4 hundreds. 


40 


Put  the  new  bundle  of  100  with  the 
.other  hundreds. 

Remember  to  add  the  new 
hundred.  Now  there  are 
5 hundreds.  Q 
Write  5 here  to  show  there 
are  5 hundreds. 

The  boys  and  girls  use  about  540 
pencils  in  4 weeks. 

4X  135  = 540 


135 

540 


1 Tell  the  children  to  observe  that  the  14  bun- 
dles of  10  pencils  are  being  made  into  1 
bundle  of  10  tens,  or  1 hundred,  and  that  this 
new  bundle  of  100  is  being  set  aside.  Be  sure 
they  see  that  there  are  4 bundles  of  10  left 
over. 

2 Remind  the  pupils  that  they  must  remember 
that  they  have  a new  hundred.  Point  out  that  4 
is  written  in  the  answer  for  the  4 tens  that 
are  left  over. 

3 Have  the  class  observe  that  the  4 old  bun- 
dles of  100  pencils  are  being  put  together, 

4 Remind  the  pupils  that  the  number  in  4 equa 
groups  can  be  found  by  multiplying  by  4 
Have  the  text  read  aloud. 

5 The  children  should  notice  that  the  new  hun 
dred  they  were  to  remember  is  being  put  witf 
the  4 hundreds. 

6 Help  the  class  see  that  the  new  hundred  is 
added  to  the  4 hundreds  and  that  the  5 ir 
the  answer  means  5 hundreds. 


think 


The  fifth  graders  are  collecting 
spools  to  use  in  making  toys. 

Each  of  the  3 fifth-grade  classes 
has  promised  to  bring  230  spools 
to  school.  How  many  spools  in  all 
have  they  promised  to  bring? 


3X230=n 


You  must  find 
this  number. 


Are  there  any  single  spools  to  put 
together? 


230 

_J 


Why  should  you 
.write  0 here? 


What  do  you  put  together  first? 


230 

_3 

0 


"What  must  you  do 
here  to  find  how 
many  tens  there  are? 


El 


Now  turn  the  page. 
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-Can  you  make  a new  box  of  100 
spools? 


230 

90 


Why  should  you  write 
.9  here? 


.Now  what  do  you  put  together? 


10. 

JO 

70 

10 

10 

.70 

70, 

10. 

10  ' 

l What  do  you  multiply 

230  now?  How  do  you  find 

0 how  many  hundreds 

there  are? 

690 

L 


.Why  do  you  write  6 
in  the  answer? 


10 

10 

^10,0 
M:.  10 

no 


10 


.The  fifth  graders  have  promised 
to  bring  M spools. 

^V9^n=n  Cl 


1 Have  the  children  relate  the  problem  to  the 
picture  first  and  then  to  the  equation.  Be  sure 
they  see  that  there  are  3 groups  of  230  spools. 

2 Let  the  class  observe  that  there  are  no  loose 
spools  to  be  put  together,  so  there  are  no 
ones  to  multiply. 

3 Be  sure  the  children  understand  that  zero 
is  written  in  the  answer  because  there  are  no 
ones. 

4 Have  the  children  observe  that  the  3 groups 
of  3 bags  of  spools  are  being  put  together 
and  that  each  bag  contains  10  spools.  They 
should  think  of  this  as  3 groups  of  3 tens,  or 
3 thirties. 

5 Have  the  class  notice  that  they  are  going  to 
multiply  the  3 in  230  by  3.  Be  sure  they  know 
that  the  3 in  230  means  3 tens,  and  that  they 
will  have  9 tens  when  they  multiply. 


1 Help  the  children  see  that  9 tens  are  not 
enough  to  make  a new  box  of  100  spools.  Let 
a child  tell  why  9 is  written  in  the  answer 
in  the  tens  place. 

2 Let  the  class  observe  that  the  3 groups  of 
200  spools  are  being  combined. 

3 Be  sure  the  children  realize  that  when  they 
multiply  the  2 in  230  by  3 that  they  are 
multiplying  2 hundreds  by  3 and  that  the 
result  is  6 hundreds.  Let  the  children  relate 
what  happens  in  the  computation  to  what 
they  see  in  the  picture. 

4 Have  the  children  read  the  statement  and 
supply  the  name  of  the  number  when  they 
come  to  the  screen,  then  read  and  complete 
the  equation.  The  statement  and  equation  may 
then  be  related  to  the  original  problem  and 
equation  at  the  top  of  page  57. 
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Lesson  briefs  53-59 


try 


A Mrs.  Long  says  that  if  each 
of  the  102  fifth  graders  brings  7 spools 
to  school,  there  will  be  enough  spools. 
How  many  spools  does  Mrs.  Long  need? 
102  X 7=  n 


□ 


102 

_7 

714 


.Multiply  by 
the  smaller  number. 


B 9X612  = n 


B 


612 

9 

5508  < 


Why  does  the  answer 
.have  4 figures? 


5X$3.21  = n 


D 927  X 3 = n 


$ 3.21  927 

5 3 

$16.05«— Puta  point  2781 

and  a dollar  sign 
in  the  answer. 


HSaH  □ Mrs.  Long  sent  Tony 

□ Tony  saw  6 new  boxes  of  tablets 

to  the  school  storeroom  to  get  2 boxes 

on  a shelf  in  the  storeroom.  There 

of  pencils.  There  were  144  pencils 

were  144  tablets  in  each  box.  How 

in  each  box.  How  many  pencils  in  all 

many  tablets  in  all  were  in  the  6 

was  Tony  to  get? 

boxes? 

2X144=n 

B 

6X144=  n 

□ 4X  136=n 

m 2x$6.50  = n 

A 322  X 3=  n ri 

K 

9X$3.40=n 

0 5X267=n 

□ 8X$1.73=n 

B 2X897  = n “ 

L 

5X806=n 

B 3X491  = n 

0 820  X 5 = n 

C 349X4=  n 

M 

183  X 6=  n 

□ 604X8=n 

a 2X9i6=n 

D 7X607  = n 

N 

250X9=n 

0 4X554=n 

0 7X$2.05=n 

E 543  X 8 = n 

O 

3X$7.30=n 

a 386  X 7 = n 

□ 447  X 9 = n 

F 9X259  = n 

P 

7 X $2.48  = n 

□ 2X738  = n 

B 6X703  = n 

G 6X408=n 

Q 

905  X 4=  n 

O 9X305  = n 

□ 598X3  = n 

H 177  X 5 = n 

R 

8X$3.15=n 

□ 176X6=n 

0 4X$6.70=n 

1 708  X 3 = n 

S 

9 X 925  = n 

n 5X209  = n 

□ 73iX8  = n 

j 4X$7.89=n 

T 

5X$1.39=n 

Now  you  should  be  able  to  multiply  any  three-figure 
number  by  any  one-figure  number. 


1 Have  the  children  read  the  problem,  note  the 
equation,  do  the  computation,  and  then  com- 
pare their  v^ork  with  that  shown  in  the  book. 

2 Tell  the  children  to  work  Examples  B,  C,  and 
D independently,  and  then  compare  their  work 
with  that  in  the  book. 

3 Have  the  class  work  Problems  A and  B first; 
then  direct  them  to  work  Exercises  C to  V by 
writing  the  numerals  in  computational  form 
and  finding  the  answers.  The  children  should 
be  reminded  to  use  the  number  whose  numeral 
has  the  fewer  figures  as  the  multiplier. 

4 Exercises  A to  T are  for  the  pupils  who  will 
profit  from  more  practice. 


Looking  back 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  reviews  the  multiplication  by  numbers  whose 
numerals  end  in  zero. 

Vocabulary 

There  are  no  new  words. 


to  a regrouping  of  objects — for  example,  that  15  tens 
can  be  thought  of  and  written  as  10  fifteens.  (This 
idea,  introduced  in  Seeing  Through  Arithmetic  3,  was 
reviewed  on  pages  11-15  and  159-160  of  Book  4.) 

Throughout  this  program  the  commutative  principle 
is  emphasized:  when  the  order  of  factors  is  reversed,  the 
product  remains  the  same. 

Answers 


Comments 

This  lesson  prepares  the  pupils  to  understand  that  when 
they  multiply  by  the  2 in  26  in  an  example  like 
26X34,  they  are  really  multiplying  by  2 tens,  or  20. 
The  partial  product  is  then  68  tens,  or  680,  not  just 
68.  In  this  lesson  emphasis  is  focused  on  the  number 
of  zeros  that  results  in  the  product  when  numbers  are 
multiplied  by  10,  100,  20,  200,  and  so  on. 

This  lesson  is  based  on  concepts  that  the  children 
have  already  learned  in  studying  the  number  system. 
Important  here  is  the  understanding  of  how  the  num- 
ber system  symbols  can  be  reinterpreted  to  correspond 


(block  1) 

(block  2) 

(block  3) 

C 410 

C 7300  ^ 

A 520 

H 4500 

D 620 

D 4900 

B 1200 

I 6000 

F 5400 

F 81,700 

C 1650 

J 4800 

G 2900 

H 9300 

D 1500 

K 14,000 

I 620 

I 9200 

E 1600 

L 21,000 

J 1000 

J 6400 

F 1320 

M 38,700 

K 4200 

K 85,800 

G3120 
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Looking  back 


□ 15  tens  = 10  fifteens 
f 15X10=150g| 
10X15=150“ 

A 

15  hundreds  = 100  fifteens  a 

15X100=1500  B 

100X15=1500  g c 

10X52  = n 

20  X 60=n  H 

50X33=n 

□ 10X19=190 

B 

100X26  = 2600  D 

20  X 75  = n 

B 10X41  = 41— 

C 

100  X 73  = 73—  E 

40X40=n 

j □ 10X62  = 62—  Q 

D 

100  X 49  = 49—  F 

60  X 22  = n 

i B 10  X 300  = 3000 

E 

100X650  = 65000  G 

80X39=n 

□ 10X540  = 540— 

E 

100X817  = 817—  H 

100X45=n 

1 0 10  X 290  = 290— 

G 

300X22  = 6600  i 

ioox60  = n 

1 0 20  X 17  = 340 

H 

300X31=93—  J 

200X24=n 

D 20X31=62— 

1 

200X46  = 92—  K 

500X28=n 

1 D 40  X 25=100— 

J 

400X16  = 64—  L 

700X30  = n 

1 □ 30  X 140  = 420— 

K 

200X429  = 858—  m 

900  X 43  = n 

1 Get  pupils  to  observe  that  this  scene  shows 
15  tens.  Let  them  discover  that  the  picture  at 
the  right  shows  these  bundles  of  ten  rear- 
ranged so  that  there  is  a pile  of  10  tens 
(or  100)  and  5 bundles  of  ten  (or  50). 

2 Let  the  children  discover  that  there  are  10 
groups  of  15  and  that  these  10  groups  can 
be  rearranged  to  make  a pile  of  10  tens  (or 
100)  and  5 bundles  of  ten  (or  50).  This  shows 
them  that  15  tens  and  10  fifteens  are  equal. 

3 Help  the  pupils  see  that  these  three  statements 
are  different  ways  of  saying  the  same  thing. 
They  should  observe  that  the  result  of  multi- 
plying by  10  can  be  shown  by  putting  a zero 
at  the  right  of  the  numeral. 

4 Let  the  pupils  complete  the  answers  orally. 

5 Bring  out  that  annexing  two  zeros  has  the 
effect  of  multiplying  by  100.  Let  the  children 
give  the  answers  orally. 

6 Have  the  pupils  write  the  answers.  Discuss 
the  use  of  n. 
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Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  276-278. 


Objectives 

The  child  reviews  multiplication  by  numbers  whose 
numerals  have  two  figures. 


Vocabulary 

New  words  page  61  necklaces*;  page  63  gumdrops; 
page  64  mats,  strips* 


Comments 

' I Since  the  multiplication  of  two-figure  numbers  by  two- 
figure  numbers  was  taught  on  pages  161-164  of  Seeing 
: Through  Arithmetic  4,  the  material  in  this  lesson  will 
' be  a review  for  many  of  the  children  in  your  class, 
j ' As  with  the  earlier  lessons  on  multiplication,  you  may 
, want  to  give  a short  inventory  test  to  find  out  how 
much  the  children  remember  about  this  topic.  As  sug- 
gested for  the  lesson  on  pages  48-52,  you  could  use  part 
of  the  first  block  of  exercises  in  the  DO  step  (Exercises 
C to  K on  page  64)  for  this  purpose. 


The  children  who  complete  Exercises  C to  K easily 
should  be  given  other  work  to  do.  You  might,  for 
example,  let  them  work  on  problems  having  multi- 
plicands with  four  or  more  figures.  Very  able  children 
might  work  examples  with  three-figure  multipliers,  since 
all  needed  principles  for  the  multiplication  of  whole 
numbers  have  been  taught  by  page  64  of  this  book. 
Working  with  such  numbers  should  not  be  required 
of  any  child,  certainly  not  of  average  or  below  average 
pupils.  Able  students,  however,  should  be  encouraged 
to  generalize  and  to  gain  satisfaction  from  discovering 
their  own  powers  through  working  with  any  whole 
numbers  they  want  to  try.  Additional  suggestions  will 
be  found  in  the  Expanded  Notes  for  this  lesson,  under 
the  heading  “Providing  for  the  able  pupil.” 

The  children  must  apply  several  ideas  about  the 
number  system  that  they  have  already  used.  The  follow- 
ing three  ideas  are  especially  important  here.  First, 
numbers  represented  by  two-figure  numerals  are  com- 
posed of  tens  and  ones.  Second,  multiplication  may  in-  67 
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volve  the  kind  of  regrouping  that  is  called  "carrying.” 
Third,  when  the  tens’  figure  is  taken  as  the  multiplier, 
the  product  will  represent  groups  of  tens;  this  prod- 
uct should  be  written  with  an  annexed  zero  at  the 
right  and  will  be  read  as  hundreds  or  thousands.  In 
the  multiplication,  12X38,  for  example,  the  children 
should  think  of  the  1 in  12  as  1 ten  and  of  the  partial 
product  as  10X38,  or  38  tens,  or  380.  In  the  multi- 
plication, 63X82  (Exercise  E on  page  64),  they  should 
think  of  the  6 in  63  as  6 tens,  and  of  the  partial  prod- 
uct not  as  6X82,  or  492,  but  as  60X82,  which  is 
492  tens,  or  4920. 

In  the  SEE  step,  the  process  has  been  broken  down 
to  show  the  multiplication  involved  for  each  figure 
in  the  multiplier,  at  first  by  2 ones  and  then  by  1 ten. 
Afterwards,  the  two  products  are  combined.  Be  sure 
that  as  the  children  study  this  they  understand  what 
each  partial  product  in  the  computation  stands  for,  as 
described  opposite  Picture  E on  page  62.  In  the  THINK 
step  on  page  63,  the  numerals  are  shown  written  in 
the  usual  arrangement  immediately. 


Answers 

Page  64: 


(block  1) 

(block  2) 

A 456 

K 1771 

A 2842 

K $56.54 

B $4.20 

L 9648 

B 2257 

L 14,532 

C 2584 

M 38,272 

C $49.50 

Ml  8,288 

D 1595 

N 21,120 

D 1127 

N $109.44 

E 5166 

O $83.44 

E $37.80 

O 54,270 

F 1404 

P $121.20 

F 1376 

P $481.00 

G 3895 

Q 36,504 

G 8836 

Q 47,600 

H $8.64 

R 38,614 

H $24.50 

R 40,140 

I $34.45 

S 30,622 

I 9420 

J $60.00 

T 54,000 

J 12,200 

Learning  how 


In  this  lesson  you  will  learn  how  to  multiply  when 
the  multipliers  are  numbers  like  12,  54,  or  76. 


see 


The  12  girls  in  the  Tuesday  Club  are 
making  paper  beads  for  necklaces. 
Each  girl  will  make  38  beads  for  her 
necklace.  How  many  beads  will 
the  girls  make  for  12  necklaces? 


B 

12X38=n 


You  must  find 
this  number. 


Think  of  12  as 
10  and  2. 


.First  find  how  many  beads  2 of  the 
girls  will  make.  Imagine  that  2 of  the 
groups  of  38  beads  are  being  put 
together. 


First  multiply  38  by  2. 
2X38  = 76 


76 


.This  number  shows 
how  many  beads 
2 girls  will  make. 


Now  turn  the  page. 

ReteachIng  of  mulllpllcotion  by  a 2-r>gur«  multiplier  61 


1 Ask  the  pupils  to  look  at  the  picture,  then 
read  the  problem.  Get  them  to  see  that  the 
picture  represents  12  groups  of  38  beads  and 
that  each  group  represents  the  beads  one 
girl  will  make. 

2 Ask  a pupil  to  explain  how  this  equation 
tells  the  story  described  in  the  problem  and 
the  picture. 

3 Explain  that  the  2 in  12  represents  2 girls 
and  that  first  they  will  find  how  many  beads 
2 of  the  girls  will  make.  Call  on  a pupil 
to  tell  how  the  picture  shows  these  beads  put 
together  [dotted  background]. 

4 Have  the  pupils  look  at  this  computation. 
Help  them  see  that  38  is  the  size  of  each 
group  and  that  2 groups  of  38  are  being  put 
together  first.  Ask  them  to  multiply  to  make 
sure  that  76  is  correct.  Make  certain  the 
children  realize  that  the  answer  so  far  shows 
only  how  many  beads  2 girls  will  make. 
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Now  find  how  many  beads  10  girls  will 
make.  Imagine  that  the  10  groups 
of  38  beads  are  put  together. 


.Multiply  the  38  by  10. 


The  girls  in  the  Tuesday 
iClub  made  36  animals  of  gumdrops. 
They  used  14  gumdrops  for  each 
lanimal.  How  many  gumdrops  in  all 
!did  they  use? 


.10  X 38  = 380.  This  number 
shows  how  many  beads 
10  girls  will  make. 


To  find  how  many  beads  in  all  the  12 
girls  will  make,  imagine  that  the  beads 
made  by  2 girls  and  by  10  girls  are  put 
together. 


/D  Add  76  and  380. 

* 380 


.The  sum  of  76  and  380 
is  456. 


You  should  write  all 
of  the  work  in  one  place, 
like  this. 

.Beads  2 girls  will  make 
.Beads  10  girls  will  make 


There  are  456  beads  in  all. 

38 
J2 

76< 

456  « Beads  all  12  girls  will  make 

The  girls  will  make  456  beads. 

12X38  = 456 


First  find  the  number  of 

1 4 gumdrops  in  H animals. 

2 0« First  multiply  14  by  H. 


6X14  = H.  84  shows 
the  number  of  gumdrops  Q 
in  H animals. 

Now  find  the  number  of 
gumdrops  in  B animals. 
—Multiply  H by  30.  ^ 


30X14  = a.  Writes 
under  84  so  that  you  « 

can . 420  shows  “ 

how  many  gumdrops 
.there  were  in  ■ animals. 


Now  find  the  total  number 

of  gumdrops  in  36  animSIs.f^ 

4 20^ How  do  you  do  this? 

0Q4« 84  + 420  = H 

The  girls  used  H gumdrops  in  all. 
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1 Point  out  that  the  dimmed  beads  are  the  2 
groups  of  beads  discussed  before,  now  rear- 
ranged to  show  the  total  of  76  beads.  Help 
the  children  decide  that  next  they  are  to  find 
how  many  beads  10  girls  will  make  and  that 
the  1 in  12  represents  these  10  girls.  Call  on 
someone  to  explain  how  the  picture  shows 
this. 

2 Help  pupils  see  that,  as  before,  38  is  the 
number  of  beads  in  each  group  and  that  10 
groups  are  being  put  together.  Pupils  should 
know  immediately  that  10X38  equals  380. 

3 Ask’  the  children  why  the  beads  2 girls  will 
make  are  put  with  those  10  girls  will  make. 
Then  have  them  relate  the  76  and  the  380  in 
the  computation  to  the  picture. 

4 Have  a pupil  explain  how  the  picture  shows 
456  beads  in  all.  Make  sure  the  children  un- 
derstand what  each  number  in  the  computa- 
tion stands  for.  Explain  that  this  is  the  usual 
arrangement  of  numerals  in  multiplication. 
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Have  the  children  read  this  problem  and  dis- 
cuss the  equation.  After  they  examine  the  il- 
lustration, help  them  think  of  36  as  3 tens 
(or  30)  and  6 ones. 

Make  sure  the  children  understand  that  first 
they  are  to  find  out  how  many  gumdrops  were 
used  in  making  6 animals.  Have  them  note 
that,  although  they  are  multiplying  by  the 
ones  (6),  the  complete  numeral  (36)  is  written 
because  they  will  use  the  3 tens  (or  30)  later. 
Have  the  children  multiply  14  by  6.  Call  on 
a pupil  to  read  and  complete  the  statements. 
Make  sure  the  children  realize  that  now  they 
are  going  to  multiply  by  the  3 tens  (30). 

Have  them  multiply  14  by  the  3 tens  and  note 
where  the  result  is  written.  Ask  the  pupils 
why  the  gumdrops  used  to  make  6 animals  are 
added  to  those  used  to  make  30  animals. 

Call  on  someone  to  explain  each  number  in 
the  computation. 
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try 


A Each  of  the  12  girls 
in  the  Tuesday  Club  pays  dues 
of  $.15  each  month.  How  much 
money  do  they  pay  in  all  in  dues 
each  month? 

12X$.15=n 


□ 


$.15 

2 2 «_ Think  of  12  as  10  and  2. 

0 Q «_  Dues  paid  by  H girls. 

2 ^ Q«_  Dues  paid  by  B girls. 

a point  and  dollar  sign  here. 


B 


58  X 84  = n 

c 162X43  = n 

0 35  X $8.1 

84 

162 

$8.06 

58 

43 

35 

672 

486  4—3X162 

40.30  <- 

4200 

6480 « — 40  X 162 

241.80  <- 

4872 

6966 

$282.10 

You  do  not  need 


HbaA  □ Mary  wanted  to  make 
24  place  mats  of  strips  of  paper.  She 
needed  19  strips  for  each  place  mat. 
How  many  strips  did  she  need  in  all? 
24X19=n  gj 


□ Mrs.  Fisher  bought  12  packages 
of  colored  paper  for  the  girls. 

The  paper  cost  $.35  per  package. 
How  much  did  all  the  paper  cost? 
12X$.35=n 


B 34X76=n 

□ 29X55=n 
B 63X82  = n 

□ 18X78=n 
0 41X95=n 
m 36x$.24=n 

□ 53X$.65=n 
a 75x$.80=n 

□ 23X77  = n 
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a 48X20i  = n 
123  416X92  = n 

□ 64X330=n 
H 56X$1.49=n 

□ 40X$3.03  = n 
B 507X72=n 
a 86X449=n 
B 502X61  = n 

□ 90X600=n 


A 58  X 49  = n PI 
B 37X61  = n“ 
C 66X$.75=n 
D 23X49=n 
E 70X$.54=n 
F 16X86=n 
G 94X94=  n 
H 49X$.50=n 
I 15X628=n 


j 40X305  = n 
K 22X$2.57=n 
i 84X173  = n 
M 36X508=n 
N 57X$1.92  = n 
o 81X670=n 
p 65X$7.40=n 
Q 560X85  = n 
R 45X892  = n 


Now  you  should  be  able  to  multiply  by  numbers 
with  two  figures  in  them. 


1 Discuss  this  problem  and  its  solution. 

2 Assign  these  examples  as  written  work.  Tell 
the  pupils  to  write  the  necessary  computation, 
find  the  answers,  and  then  compare  their  work 
with  the  computation  in  the  book.  Direct  the 
children  to  proceed  to  the  section  marked  DO 
just  as  soon  as  they  are  sure  they  understand 
the  examples. 

3 Have  Exercises  A to  T done  as  written  work. 
Tell  the  children  to  write  the  exercises  in  com- 
putational form  and  find  the  answers.  Have 
a set  of  the  answers  handy,  so  that  the  chil- 
dren may  verify  theirs. 

4 Assign  these  exercises  as  written  work  for 
those  who  need  extra  practice. 
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Using  arithmetic;  Checking  up 


Expanded  Notes  are  not  considered  necessary  for  these  lessons. 


Objectives 

The  child  makes  equations  for  problems  and  selects  the 
correct  processes  to  use  in  finding  the  answers.  He 
reviews  multiplication,  including  the  multiplication  of 
numbers  representing  amounts  of  money. 


Vocabulary 

New  words  page  65  planned*,  favors,  taught*,  petals, 
cloth*,  crates,  built*;  page  66  Paul,  safes*,  drawers 


Comments 

The  problems  in  ‘‘Using  arithmetic"  will  increase  the 
children’s  ability  to  write  equations  that  correctly  de- 
scribe the  action  expressed  in  problems.  In  the  prob- 
lems solved  by  multiplication,  the  pupils  should,  of 
course,  be  allowed  to  use  the  number  with  the  fewer 
figures  as  the  multiplier  to  simplify  the  computation. 
But  it  should  be  pointed  out  that  sometimes,  as  in 
Problems  F,  H,  I,  J,  and  K,  for  example,  the  number 


with  more  figures  in  its  numeral  is  the  number  of  equal 
groups,  and  its  numeral  would,  therefore,  appear  in 
the  equation  at  the  left  of  the  multiplication  sign,  as 
shown  in  the  answer  key. 

You  could  let  an  able  student  explain  why  less  com- 
putation seems  to  be  required  if  a number  made  up  of 
repetitions  of  the  same  figure  is  used  as  the  multi- 
plier, even  though  it  may  be  very  much  larger  than  the 
multiplicand. 

The  four  tests  on  page  66  provide  a means  of  diag- 
nosing the  ability  of  each  child  to  multiply.  Test  1 
involves  one-figure  multipliers.  Test  2 includes  only 
two-figure  multipliers  and  multiplicands.  Test  3 in- 
volves two-figure  multipliers  and  three-figure  multi- 
plicands, Test  4 involves  numerals  that  represent 
amounts  of  money. 

An  activity  for  the  able  pupils  to  be  used  in  con- 
nection with  this  lesson  is  described  in  the  Expanded 
Notes  for  page  18  (pages  258-260)  and  in  Activity  9, 
page  360. 
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Answers 


Using  arithmetic: 

A 6X$1.80=[$10.80] 

B $3.60 +[$1.40] =$5.00 
C 2 X $.75  = [$1.50]  or 
$.75+$.75=[$1.50] 

D 36=[9]=4 
E 36-28=[8] 

F 28X4=[112] 

G 28=[4]=7 
H 28X3  = [84] 

1 12X6=[72] 

J 12X8=[96] 

K 96X6  = [576] 
Checking  up: 


Test  1 

Test  2 

, A 388 

A 1066 

'B  1480 

B 2090 

II C 1955 

C 1200 

D 602 

D 1716 

E 432 

E 1725 

L 12X$.39=[$4.68] 

M 9 X $.20  = [$1.80] 

N 2X14  = [28]or 
14  + 14  = [28] 

O 13  + 18  = [31]  or 
18  + 13=[31] 

P 3X8=[24] 

Q 9X18  = [162] 

R [5i]+i9:=70 

S 70  + [92]  = 162 
T [$3.00] -$2.41  =$.59 


Test  3 

Test  4 

A 4494 

A $1.96 

B 7280 

B $7.04 

C 4056 

C $7.52 

D 13,230 

D $3.90 

E 31,620 

E $12.27 

Test  1 Test  2 
F 1875  F 2448 
G1674  G2940 
H 1224  H 532 
I 2300  I 3534 
J 522  J 1900 
K 2781  K 7056 
L 3584  L 5890 
M 2697  M 3264 
N 1656  N 6084 
0 372  0 3915 


Test  3 

Test  4 

F 16,200 

F $15.66 

G 12,654 

G $6.24 

H 22,848 

H $21.35 

I 46,250 

I $43.68 

J 17,936 

J $22.33 

K 10,234 

K $34.88 

L 36,981 

L $252.58 

M 24,840 

M $416.00 

N 47,520 

N $42.00 

O 25,452 

O $81.60 

Using  arithmetic  □ 

1 The  girls  in  the  Tuesday  Club  collect 
.80  a month  in  dues.  How  much  do 
'ey  collect  in  dues  in  6 months? 

I When  the  girls  had  collected  $3.60 
'dues,  they  planned  a party.  They 
ieded  $5  in  all  for  the  party.  How 
jch  more  money  did  they  need? 

Mrs.  Young  and  Mrs.  Block  each 
ve  the  club  $.75  to  help  pay  for 
' 9 party.  How  much  money  in  all  did 
1 py  give  the  club? 


H Five  girls  said  they  would  make  all 
the  sandwiches.  How  many  sandwiches 
should  they  make  so  that  each  of  the 
28  persons  at  the  party  could  have  3? 

I Mrs.  Young  taught  the  girls  to  make 
paper  flowers.  Each  girl  needed  6 
petals  for  one  flower.  How  many  petals 
would  all  12  girls  need  if  each  girl 
made  just  one  flower? 

J Each  girl  made  8 flowers.  How 
many  flowers  in  all  did  the  girls  make? 


1 Have  the  children  work  independently  on 
Problems  A to  T (O  to  T are  on  page  66).  They 
should  write  the  equation,  do  the  computation, 
and  rewrite  the  equation  with  their  answer  in- 
serted in  place  of  n. 

2 Warn  the  children  that  some  problems  can  be 
solved  only  by  using  information  obtained 
from  previous  problems  in  the  set. 


! The  girls  made  36  invitations  to  the 
I rty.  The  invitations  were  made 
j 14  girls.  Each  girl  made  the  same 
; Imber  of  invitations.  How  many  did 
i ch  girl  make? 

j I Twenty-eight  persons  said  they 
j |jld  come  to  the  party.  The  rest 
(I  re  not  able  to  come.  How  many 
j jre  not  able  to  come? 

ij  iThe  girls  planned  to  make  28  party 
;ors  out  of  pipe  cleaners.  They 
sded  4 pipe  cleaners  for  each  favor, 
w many  pipe  cleaners  did  they  need 
■all  the  favors? 

j'  Seven  girls  said  they  would  make 
jthe  favors.  Each  girl  was  to  make 
same  number  of  favors.  How  many 
6 each  girl  to  make? 


K How  many  petals  did  the  girls  need 
for  all  the  flowers  they  made? 

1 Mrs.  Block  promised  to  teach 
the  girls  to  sew.  Each  of  the  12  girls 
bought  one  yard  of  cloth.  The  cloth 
cost  $.39  a yard.  How  much  did  all 
the  cloth  cost? 

M Nine  boys  had  a club,  too.  Each  boy 
paid  20^  a month  in  dues.  How  much 
was  collected  in  dues  each  month? 

N Mrs.  Baker  let  the  boys  meet  in  the 
Bakers'  basement.  The  boys  planned 
to  use  orange  crates  to  separate 
their  corner  of  the  basement  from  the 
rest  of  the  basement.  They  needed 
14  crates  for  each  wall  that  they  built. 
How  many  crates  did  they  need  for  the 

2 walls? 

65 
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□ 

o The  boys  got  13  orange  crates 
from  a grocery  store  and  18  orange 
crates  from  a fruit  store.  How  many 
crates  did  they  get  from  the  2 stores? 

p Dick’s  father  gave  the  boys  an  old 
record  player.  Dick,  Paul,  and  Bill 
promised  to  bring  8 records  each. 
How  many  records  in  all  did  they 
promise  to  bring? 


R For  a long  time  the  boys  saved 
small  boxes.  Tony  and  Don  brought 
19  boxes  to  one  club  meeting.  They 
said,  "Now  we  have  70  boxes."  How 
many  boxes  did  they  have  before  Tony 
and  Don  brought  the  19  boxes? 

s How  many  more  boxes  did  the  boys 
need  so  that  they  could  finish  their 
safes? 


Q Mr.  Baker  helped  the  9 boys  build 
safes  for  storing  their  collections. 

Each  boy  needed  18  small  boxes  to  use 
as  drawers  in  his  safe.  How  many 
boxes  in  all  were  needed? 


T Tony's  father  gave  the  boys  some 
money  to  buy  paint  for  the  safes. 
After  the  boys  had  spent  $2.41  for 
paint,  they  had  $.59  left.  How  much 
money  had  Tony's  father  given  them? 


B 


Checking 

Test  1 

up  □ 

Test  2 

□ 

4 X 97  = n 

A 

26X41  = n 

□ 

2 X 740  = n 

B 

38X55=n 

B 

5X391  = n 

C 

15X80=n 

□ 

86  X 7 = n 

D 

44  X 39  = n 

□ 

9X48=  n 

E 

23X75  = n 

□ 

3X625=n 

F 

68X36=n 

0 

279X6  = n 

G 

70  X 42  = n 

Q 

8X  153  = n 

H 

19X28=n 

n 

460  X 5 = n 

1 

57  X 62  = n 

D 

6 X 87  = n 

J 

25X76=n 

□ 

9X309=n 

K 

84  X 84  = n 

□ 

5l2X7  = n 

L 

62  X 95  = n 

a 

899  X 3 = n 

M 

34X96=n 

a 

8X207  = n 

N 

78X78=n 

H 

4 X 93  = n 

O 

45X87  = n 
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Test  3 

Test  4 

A 

14X321  = n 

□ 

7X$.28=n 

B 

208  X 35  = n 

□ 

4X$1.76=n 

C 

156X26=  n 

B 

8X$.94=n 

D 

42X315=n 

0 

6X$.65  = n 

E 

60  X 527  = n 

B 

3 X $4.09  = n 

F 

36X450=  n 

□ 

2X$7.83=n 

G 

703X  18=n 

0 

13X$.48=n 

H 

51X448=n 

m 

35X$.6l  = n 

1 

74X625  = n 

D 

42  X $1.04=  n 

J 

304  X 59  = n 

D 

29X$.77  = n 

K 

86X  119=n 

□ 

16X$2.18=n 

L 

587  X 63  = n 

□ 

73X$3.46=n 

M 

270  X 92  = n 

El 

80X$5.20=n 

N 

55X864=  n 

m 

5 X $8.40  = n 

O 

28  X 909  = n 

0 

96X$.85=n 

1 The  children  should  continue  to  work  inde- 
pendently on  this  set  of  problems  begun  on 
page  65.  They  should  write  for  each  of  Prob- 
lems O to  T an  equation  with  n to  hold  a 
place  for  the  answer,  then  compute  and  re- 
write the  equation  with  the  answer  inserted 
in  place  of  n. 

2 Discuss  any  problems  that  caused  difficulty. 

3 Direct  each  child  to  write  these  exercises  in 
the  proper  form  for  computing.  Tell  them  that 
they  should  write  the  numeral  with  the  fewer 
figures  as  the  multiplier.  Give  sufficient  time 
for  all  but  the  slowest  pupils  to  finish  the  test. 
Observe  the  kind  of  difficulties  each  child  has 
and  reteach  accordingly  from  pages  47-64. 


67  Th 


inking  straight 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  the  distinction  between  counting  a 
quantity  and  measuring  a quantity  and  learns  reasons 
for  the  use  of  each  method. 


Vocabulary 

New  words  page  67  Sally*,  explain*,  very*,  grapefruit 

Comments 

Bring  out  the  fact  that  counting  does  not  tell  anything 
about  the  size,  shape,  or  weight  of  what  is  being 
counted — that  it  gives  the  number,  but  not  the  other 
characteristics;  that  measuring  by  weight  or  volume,  on 
the  other  hand,  results  in  information  about  other 
characteristics,  but  does  not  give  necessarily  exact 
information  as  to  number  of  objects  included  in  the 
measured  quantity.  Discuss  the  meaning  of  "how  many” 
and  "how  much."  Encourage  the  children  to  think  of 
occasions  when  it  might  be  more  important  to  know  how 


many  of  something  one  has  rather  than  how  much.  The 
following  are  examples  of  situations  in  which  it  is  impor- 
tant to  be  precise  as  to  number:  sharing  objects  equally, 
using  a definite  number  of  objects  (buttons  for  a coat, 
shades  for  the  windows  in  a certain  room,  books  for 
a class). 

Let  the  children  discuss  situations  in  which  knowing 
the  total  quantity  of  something  by  weight  is  more  im- 
portant than  knowing  the  exact  number  of  items  which 
make  up  this  quantity.  For  example,  each  passenger  on 
an  airplane  is  allowed  to  take  a certain  weight  of 
baggage,  not  a certain  number  of  pieces.  The  airline 
does  not  care  if  this  weight  is  made  up  of  many  small 
pieces  or  is  contained  in  a single  large  piece.  Then 
there  are  the  various  things  commonly  sold  by  weight 
rather  than  by  the  piece,  such  as  coal,  or  those  sold 
by  the  contents  of  the  container,  such  as  berries.  Men- 
tion might  be  made  of  the  fact  that  it  is  more  con- 
venient to  measure  things  that  are  generally  used  in 
large  quantities  than  it  is  to  count  them.  In  the  case 


of  small  objects,  such  as  berries,  the  number  of  ber- 
ries might  vary  from  one  standard  measure  (such  as  a 
pint  or  quart  box)  to  another,  depending  on  the  size 
of  the  berries.  Discuss  the  fact  that  we  do  not  really 
care  if  there  are  105  blueberries  or  115  blueberries 
in  a box,  but  we  do  care  whether  there  are  105  eggs 
or  1 1 5 eggs  in  a box. 

You  might  also  let  the  children  suggest  occasions 
when  it  is  more  convenient  to  measure  a quantity, 
since  counting  would  be  too  tedious.  (Some  examples 
that  might  be  suggested  are  such  things  as  grass  seed, 
sugar,  sand,  salted  peanuts,  etc.)  The  preparation  of 
food  will  suggest  many  instances  of  the  measurement 
of  things  instead  of  counting.  For  example,  a glass 
of  juice  might  be  made  from  1,  2,  or  3 oranges,  de- 
pending on  the  size  and  juiciness  of  the  oranges.  Dis- 
cuss why  a recipe  for  a cake  may  call  for  a cup  of  egg 
whites,  not  a specific  number  of  egg  whites.  Bring 
out  the  fact  that  a standard  measuring  cup  is  a uni- 
form measure,  while  eggs  vary  in  size  and  weight  so 
greatly  that  it  would  be  impossible  to  tell  how  many 
egg  whites  would  fill  a cup  without  measuring  them. 

In  connection  with  Question  K,  the  children  might 
make  a collection  of  containers  and  instruments  for 
- measuring.  So  that  everyone  does  not  bring  the  same 
i one,  have  them  make  a list,  and  have  each  child  choose 
1 one  he  knows  he  can  bring.  In  connection  with  Ques- 
tion  M,  have  the  children  suggest  for  each  word  a kind 
of  thing  whose  measurement  would  involve  that  word. 

■i  Answers 

A Although  Paul  picked  more  pounds  of  oranges,  Sally 
picked  a larger  number  of  oranges.  If  they  intend 
to  give  them  away,  Sally  will  have  more  oranges  to 
I give  away  than  Paul.  If  they  plan  to  sell  them  by 

I weight,  Paul’s  oranges  will  bring  more  money. 

I B When  sharing  them  or  when  you  need  a certain 

inumber 

C When  buying  or  selling  them,  since  weight  is  a 
! more  accurate  measure  than  number 
; D Sally  picked  as  many  grapefruit  as  Paul  because 
she  picked  the  same  number  of  them,  but  she  did 
I not  pick  as  much  grapefruit  as  he  did,  since  her 
j grapefruit  were  smaller. 

I E The  weight  of  the  candy  each  girl  bought 


F The  weight  of  Dick’s  apples  or  the  number  of  apples 
in  the  4 lb.  George  bought;  The  question  might 
then  be  discussed  in  the  same  way  as  Question  A. 

G Mrs.  Fisher  bought  fewer  bottles.  You  do  not  know 
who  bought  less  milk  unless  you  know  how  much 
each  bottle  holds.  Perhaps  Mrs.  Fisher  bought  a 
gallon  of  milk  and  Mrs.  Long  only  3 quarts. 

H The  size  of  oranges  and  berries  must  be  considered 
when  selecting  suitable  methods  for  selling  them. 
Granges  grow  in  sizes  that  make  a dozen  a conven- 
ient quantity  to  count  and  use.  When  oranges  are 
sold  by  number,  they  are  usually  sorted  according 
to  size.  Since  berries  are  small,  a dozen  berries 
would  not  be  a useful  amount  to  buy,  and  many 
dozens  of  berries  would  require  a lot  of  counting. 
Therefore,  they  are  sold  by  the  pint  or  quart,  each 
of  which  is  a useful  quantity  to  buy. 

I Eggs,  oranges,  rolls,  cookies,  cupcakes,  cut  flowers, 
plants,  paper  plates,  etc. 

J See  answers  to  Questions  A and  H. 

K Answer  will  depend  on  the  child’s  experience.  In 
Seeing  Through  Arithmetic  4,  linear  measures,  dry 
measures,  liquid  measures,  and  measures  of  weight 
were  studied. 

L All  children  should  be  familiar  with  words  such 
as  “dozen”  and  “pair,”  and,  of  course,  counting 
words  such  as  “one,"  “two,”  etc.  Some  children  may 
think  of  other  words  such  as  “trio,”  “duet,”  “quar- 
tette,” and  “set,”  “team,”  “ream,”  and  “gross.”  If 
they  do  mention  “set”  or  “team,”  discuss  the  fact 
that  these  expressions  are  not  precise. 

M By  the  fifth  grade,  the  children  should  know  the 
following  terms:  inch,  foot,  yard,  mile,  pint,  quart, 
gallon,  cup,  teaspoon,  tablespoon,  pound,  ton, 
fluid  ounce,  peck,  bushel. 
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Thinking  straight 


/Tdon't  know  about 
that,  Sally!  My  basketj' 
oforanges  weighs 
12  lb.  Your  basket 
weig  hs 
only 
II  lb.  1 
think  I' 
picked 
more.y 


□ Did  Paul  or  Sally  pick  more 
oranges?  Explain  your  answer. 

□ When  might  you  want  to  count 
oranges? 

□ When  might  you  want  to  weigh 
oranges? 

0 Paul  picked  6 very  large  grapefruit. 
Sally  picked  6 small  grapefruit.  Did 
B Sally  pick  as  many  grapefruit  as  Paul? 
Did  she  pick  as  much  grapefruit  as 
Paul?  Explain  your  answer. 

Q Carol  bought  a bag  of  candy  with  25 
pieces  in  it.  Kathy  bought  5 candy 
bars.  What  do  you  have  to  know  before 
you  can  tell  who  bought  less  candy? 

□ Dick  bought  10  apples.  George 
bought  4 lb.  of  apples.  What  do  you 
have  to  know  before  you  can  tell  who 
bought  more  apples? 


0 Mrs.  Fisher  bought  1 bottle  of  milk. 
Mrs.  Long  bought  3 bottles  of  milk. 

Who  bought  fewer  bottles?  Who  bought 
less  milk?  How  do  you  know? 

O Oranges  are  often  sold  by  the  dozen, 
but  berries  are  sold  by  the  pint  or 
quart.  Why? 


n Name  some  things  that  are  often 
sold  by  the  dozen. 


D Is  it  better  to  count  things  or 
to  measure  things?  Explain  your 
answer. 


B 


□ How  many  different  ways 

of  measuring  do  you  know  about? 

□ What  words  are  used  for  counting 
things? 

□ What  words  are  used  for  measuring 
things? 


1 Direct  the  pupils  to  look  at  Pictures  A and  B 
and  to  read  what  the  children  are  saying. 
Through  discussion  help  them  answer  Ques- 
tions A,  B,  and  C. 

2 Continue  the  discussion  with  Exercise  D and 
the  exercises  that  follow. 

3 In  answering  Exercise  J,  be  sure  the  children 
understand  that  they  must  consider  the  use  to 
which  things  are  to  be  put,  as  well  as  their 
size.  Let  them  name  some  things  which  are 
better  counted  and  some  things  which  are 
better  measured;  then  direct  them  to  tell  why. 


74 


68-74 


Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  280-282. 


Objectives 

The  child  reviews  division  involving  one-figure  divisors 
and  two-figure  quotients. 


Vocabulary 

New  words  page  68  grab* 


Comments 

The  process  of  division  has  always  been  one  of  the 
greatest  stumbling-blocks  in  arithmetic  for  children. 
With  the  introduction  of  the  two-figure  divisor,  chil- 
dren begin  to  have  considerable  trouble.  This  lesson 
on  one-figure  divisors  is  important  because  learning 
it  well  will  establish  the  pattern  of  thought  for  two- 
figure  divisors. 

To  eliminate  difficulties,  certain  changes  have  been 
introduced  in  the  teaching  of  division  during  the  past 
twenty  years.  Division  with  one-figure  divisors  is  now 
customarily  introduced  by  the  “long-division”  method 


instead  of  the  “short-division”  method.  This  is  done  to 
give  the  child  experience  with  the  complete  process 
before  using  the  short  cut.  In  replacing  the  short- 
division  method  with  the  long-division  method,  it  was 
felt,  too,  that  the  children  would  not  have  to  rely 
so  much  on  remembering  numbers. 

The  importance  of  helping  the  child  understand  what 
he  is  doing  at  every  step  has  led  the  authors  of  See- 
ing Through  Arithmetic  to  use  a slightly  different  place- 
ment of  the  numerals  in  the  written  work.  Partial 
quotients  (numbers  that  will  be  combined  cumulatively 
to  make  the  answer)  are  put  at  the  right  in  a column. 
The  final  answer,  which  is  their  total,  is  put  at  the 
bottom  of  this  column  instead  of  above  the  dividend 
(the  number  to  be  divided).  With  this  arrangement  the 
child  can  use  a partial  quotient  that  is  smaller  than 
the  maximum  partial  quotient.  This  method  enables  the 
child  to  work  within  the  limits  of  his  ability  much 
better  than  the  usual  method  does.  As  the  study  of 
division  continues  through  the  next  grades,  the  child's 


! thinking  will  be  guided  so  that  he  will  be  able  to 
^improve  his  ability  to  estimate  partial  quotients. 

To  see  how  the  child  is  taught  to  write  division 
problems  in  this  program,  look  at  Step  E,  page  69.  In- 
stead of  subtracting  3 from  5,  as  the  child  would  in 
i the  old  method,  he  subtracts  30  from  50.  He  writes 
jthe  numerals  so  that  they  describe  the  situation  as  it 
I really  is,  which  enables  him  to  understand  each  step 
of  the  process. 

j The  amount  that  remains  to  be  divided  each  time 
[(note  the  20  in  Steps  D,  E,  and  F,  page  69)  is  shown 

(completely.  This  helps  the  child  to  think  of  the  divi- 
sion process  as  it  really  is — a process  of  repeated  sub- 
Itraction. 

I Pictures  are  provided  for  each  step  of  the  process 
[for  each  of  the  two  problems  in  this  lesson.  Great  care 
jhas  been  taken  to  relate  the  numerals  in  the  compu- 
tation with  the  pictures.  The  child  thus  has  a concrete 
basis  to  guide  his  thinking  as  he  is  learning. 

Note  that  the  explanation  of  division  begins  on 
page  68  with  a problem  that  involves  a remainder,  so 
that  the  children  can  see  all  aspects  of  the  process 
"of  division  from  the  beginning. 

[ Note  also  that  for  the  examples  on  pages  73  and 
74,  four  ways  in  which  children  may  do  the  problem 
[are  shown.  The  fourth  way  shown  is  the  most  precise, 
Efficient  way  to  do  the  computation. 

I Terms  such  as  dividend,  quotient,  partial  quotient, 
dnd  partial  dividend  are  unnecessary  in  explaining  the 
Iwork  and  are  likely  to  be  confusing  to  children.  They 
are  not  used  in  the  text.  You  will  probably  want 
to  avoid  using  them  yourself,  and  you  should  not 
require  their  use  by  the  children. 

The  extent  to  which  division  with  a one-figure  divi- 
isor  needs  to  be  retaught  depends  entirely  on  the 
achievement — that  is,  the  accuracy,  facility,  and  un- 
jderstanding  of  the  pupils.  It  would  be  advisable  to 
itest  the  children  before  presenting  this  lesson.  Exer- 
jcises  C to  L in  the  first  block  of  work  on  page  74  can 
jbe  used  for  this  test. 

' Children  who  have  learned  the  traditional  arrange- 
iment  of  division  computation  should  be  permitted  to  use 
Hhat  arrangement  if  the  test  shows  that  they  can  do 
the  examples  correctly  in  that  way.  Children  who  have 


learned  the  traditional  arrangement  but  who  are  un- 
able to  divide  competently,  should  be  retaught  using 
the  method  presented  here. 

The  four-step  teaching  method  is  used  in  presenting 
this  lesson.  This  method  enables  the  teacher  to  adapt 
the  lesson  to  the  needs  of  the  class.  If  necessary,  the 
entire  lesson  may  be  used  to  reteach  division  with  a 
one-figure  divisor.  If  the  children  show  competence  and 
understanding,  those  steps  that  seem  unnecessary  may 
be  omitted. 

Answers 

Page  74: 

(block  1) 


A 

17 

I 

38  and  2 rm. 

Q 80 

B 

14 

J 

66  and  2 rm. 

R 60  and  4 rm. 

C 

26  and  2 rm. 

K 

22  and  3 rm. 

S 74  and  5 rm. 

D 

13 

L 

27 

T 29 

E 

13  and  4 rm. 

M 

86 

U 68  and  2 rm. 

F 

15  and  3 rm. 

N 

84  and  7 rm. 

V 89 

G 

34  and  2 rm. 

O 40  and  1 rm. 

H 36 

(block  2) 

P 

95 

A 

1 1 and  5 rm. 

H 

10  and  7 rm. 

O 84  and  3 rm. 

B 

29 

I 

81  and  2 rm. 

P 29  and  5 rm. 

C 

35  and  3 rm. 

J 

90  and  1 rm. 

Q 32 

D 

72  and  2 rm. 

K 

18  and  2 rm. 

R 80  and  3 rm. 

E 

54  and  4 rm. 

L 

50 

S 86  and  4 rm. 

F 

74 

M 49 

T 85  and  5 rm. 

G 

48 

N 

56  and  2 rm. 

Lesson  briefs  68-74 


Learning  how 


In  this  lesson  you  will  learn  how  to  divide  when 
the  answer  has  two  figures. 


Kathy  is  making  surprise  packages 
for  the  grab  bag  at  a Toy  Fair.  She  has 
50  small  toys.  She  wants  to  put  3 toys 
in  each  box.  How  many  boxes  of  3 toys 
will  she  have?  Will  any  toys  be  left  over? 


50-3=n 


You  must  find 
this  number. 


^ ^ ® ^ ^ ^ O 

® ^ ^ ^ 


.Let  us  start  with  10  boxes  of  3 toys. 


We  will  start 
with  10  groups 
B of  3 toys. 


To  fill  10  boxes,  we  will  use  10  X 3,  or 


30  toys. 


3)^  10 


30 


10X3  = 30. 

.We  write  30  here 
so  that  we  can 
subtract  it  from  50 
to  find  how  many 
toys  are  left  to  be 
put  into  boxes. 


si#  ill  # 


_How  many  toys  are  left  to  be  put 
into  boxes? 


3)^ 

30 

20 


10 


B 


.There  are  20  toys 
left. 


If  I 


rk 


M 0 


.There  are  about  6 threes  in  20. 
Let  us  try  6 more  boxes  of  3 toys. 


®*  B 


im 


1# 


3)^ 

20 


10 

□ 

0 « We  will  use  6 more 

groups  of  3 toys. 


_We  have  used  6 X 3,  or  18  more  toys. 


© 


B 


3j^ 

30 

20 

18 


10 

6 6X3=18. 

< We  write  18  here 

wm  so  that  we  can 
^ subtract  to  find  how 
many  toys  are  left. 

Now  turn  the  page, 


1 Ask  the  pupils  to  look  at  Picture  A and  read 
the  problem  and  the  equation  without  answer- 
ing the  questions  or  supplying  the  missing 
number.  Be  sure  they  realize  that  Picture  A 
shows  50  toys  and  that  they  are  going  to  find 
out  how  many  groups  of  3 toys  there  will  be. 

2 Direct  attention  to  Picture  B.  Explain  to  the 
children  that  they  do  not  know  how  many 
boxes  of  3 toys  they  will  have,  but  that  they 
will  start  with  10  boxes. 

3 Draw  attention  to  the  computation  and  relate 
the  10  to  the  10  boxes. 

4 Explain  that  a group  of  3 toys  has  been  put 
aside  for  each  box  and  that  there  are  many 
toys  left  over.  Let  the  children  discover  that 
30  toys  are  being  used. 

5 Now  direct  attention  to  the  computation.  Be 
sure  the  pupils  understand  that  the  30  is  the 
total  of  10  groups  of  3 and  stands  for  the  30 
toys  being  used.  Explain  why  30  is  written 
under  the  50. 

1 Be  sure  the  children  observe  that  30  toys 
have  been  put  into  boxes  and  that  there  are  20 
toys  left. 

2 Relate  the  subtraction  of  30  from  50  to  the 
removal  of  30  toys  from  the  original  50  toys. 
Emphasize  that  the  20  stands  for  the  number 
of  toys  left, 

3 Draw  attention  to  the  6 new  boxes  and  make 
the  point  that  the  children  are  going  to  use  6 
more  groups  of  3 toys. 

4 Relate  the  6 to  the  6 boxes.  Make  clear  that 
the  6 means  that  6 groups  of  3 will  be  used. 

5 Note  that  6 groups  of  3 toys  have  been  put 
aside.  Let  the  children  discover  that  18  toys 
have  been  set  aside. 

6 Be  sure  the  children  understand  that  18  is 
the  total  of  3 sixes.  Relate  the  18  to  the  18 
toys  in  the  picture.  Explain  why  18  is  written 
under  20. 


i 
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.There  are  only  2 toys  left  over. 


3)50 

30 

20 

18 

2 


10 


6 

B 


When  we  subtract, 
there  is  a remainder 
of  2. 


There  will  be  16  boxes  of  3 toys. 
.There  will  be  2 toys  left  over. 


3)50 

20 

2 


10 


There  will  be 

0 « 16  boxes  of  3 toys. 

2 toys  will  be  left  over. 


50^3=16and2  remainder 


Sue  has  200  lollipops.  She  is  going 
to  divide  them  into  bunches  of  8. 
How  many  bunches  will  she  have? 
Will  any  lollipops  be  left  over? 


200  • 8 — n You  must  find 

t this  number. 


ZL 

1 Let  the  children  observe  that  18  toys  have 
been  put  into  6 boxes  VYith  2 toys  left  over. 

2 Relate  the  subtraction  of  18  from  20  to  the 
removal  of  18  toys  from  20  toys.  Be  sure  that 
the  children  understand  that  the  2 stands  for 
the  number  of  leftover  toys. 

3 Draw  attention  to  the  dotted  background.  Ex- 
plain to  the  children  that  it  helps  them  think 
of  the  group  of  10  boxes  and  the  group  of 
6 boxes  as  one  big  group  of  16  boxes. 

4 Relate  the  addition  of  10  and  6 to  the  picture. 
Be  sure  the  children  think  of  the  10  and  6 as 
10  groups  of  3 and  6 groups  of  3 and  of  the 
total  as  16  groups  of  3. 

5 Have  the  pupils  read  the  problem  and  relate 
to  the  picture  the  200  lollipops  that  are  to 
be  put  in  bunches  of  8.  Be  sure  they  observe 
that  the  lollipops  in  the  picture  are  in  bags  of 
10  lollipops  each.  Call  on  someone  to  explain 
the  equation. 


How  many  bunches  of  8 do  you  try 
.at  first? 

8^200 1 2 0 ® 


.You  have  used  20  X B,  or  S lollipops. 


160 


20 

« How  do  you  get  160? 

Why  is  the  160 
written  here? 


.How  many  lollipops  are  left  to  be  put 
in  bunches  of  8? 

m 

40 

show? 


20 

□ 

^ How  do  you  get  40? 


1 The  pupils  should  observe  the  20  bunches  of 
lollipops  in  the  picture  and  realize  that  8 
lollipops  have  been  put  in  each.  Then  they 
should  relate  the  20  in  the  computation  to  the 
20  groups  of  8 that  have  been  made.  Discuss 
reasons  for  trying  20  bunches  first.  Ask  if  10 
bunches  could  have  been  tried.  [Yes]  Get 
them  to  see  that  a greater  number  would  be 
left  over. 

2 The  children  should  note  that  160  lollipops 
in  all  have  been  used  to  make  20  bunches. 
Call  on  a pupil  to  tell  which  two  numbers  in 
the  computation  are  multiplied  to  make  160. 

3 Focus  attention  on  the  40  lollipops  still  not 
used. 

4 Let  a pupil  explain  the  subtraction  of  160 
from  200  and  tell  what  the  resulting  40  means. 
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Now  turn  the  page. 
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.How  many  bunches  of  8 can  be  made 
Q from  40  lollipops? 

20 


^ ^ Why  can  you  use  5 

here? 


How  many  lollipops  have  you  used 
Jhis  time? 


20 

5 


. How  do  you  get 
this  40? 


How  many  bunches  of  8 lollipops  will 
there  be?  Will  any  be  left  over? 

i What  do  you  do  now? 

20 


20«— What  does  the  25 
mean?  Is  there 
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□ 62lH-9=n 


90 

S3l 
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30 
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621  ^9  = n 


B 14lH-2  = n 
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Now 

turn  the  page. 
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IL 

1 Bring  out  that  all  the  lollipops  were  not 
used  in  the  20  bunches.  Let  the  pupils  deter- 
mine from  this  picture  how  many  more  bunches 
of  8 lollipops  can  be  made.  They  should  note 
where  the  5 is  placed  in  the  computation. 

2 Focus  attention  on  the  5 bunches  of  8 lolli- 
pops. Ask  how  many  lollipops  in  all  have  been 
used.  Be  sure  they  observe  that  there  are  no 
un,used  lollipops.  Let  a pupil  explain  the  40 
in  the  computation. 

3 The  dotted  background  should  indicate  to  pu- 
pils that  the  two  groups  of  bunches  of  lolli- 
pops are  to  be  combined.  They  should  see  that 
there  are  in  all  25  bunches  of  8 lollipops. 

4 Make  sure  the  children  relate  the  20  and  the 
5 in  the  partial  answers  to  the  two  groups  of 
bunches  of  8 lollipops  in  the  picture.  They 
should  see  that  the  numbers  are  to  be  added, 
just  as  the  groups  in  the  picture  were  combined. 
Have  someone  complete  the  equation  and 
relate  it  to  the  original  problem  and  equation. 

ZL 

1 Explain  to  the  pupils  that  the  work  for  Ex- 
amples A,  B,  C,  and  D (on  page  74)  shows 
how  different  children  divided.  [The  work 
printed  in  red  shows  the  greatest  skill.]  Also 
explain  to  them  that  their  own  way  may  be 
quite  different  from  any  of  these.  Assign  Ex- 
amples A to  D as  written  work.  Suggest  that 
each  child  cover  up  the  work  in  the  book  with 
a piece  of  paper  until  he  is  finished.  Tell  the 
children  to  put  the  numerals  in  the  proper 
computational  form  and  find  the  answers.  Tell 
them  to  compare  their  answer  with  that  in 
the  book  as  they  finish  each  example.  Point 
out  that  they  must  get  the  same  answer,  but 
that  their  solution  may  be  different. 
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322  4- 7 = n 
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A Tom  said  that  he  sold 
85^  worth  of  balloons  when  he  helped 
at  the  Toy  Fair.  The  balloons  were 


B The  sixth-grade  boys  and  girls  made 
28  cardboard  signs  for  the  Toy  Fair. 
They  made  2 signs  from  each  piece 


sold  for  5^  each.  How  many  balloons 
did  Tom  sell? 

85H-5  = n 0 


c 

106H-4=n 

M 

430  5 = n 

D 

78  6 = n 

N 

679  8 = n 

E 

95H-7  = n 

o 

I2i-i-3  = n 

F 

138 -^9=n 

p 

380H-4=n 

G 

240  7 = n 

Q 

720 -^9=n 

H 

72-H2=n 

R 

364^6=n 

1 

306H-8=n 

s 

523^7=  n 

J 

200 -^3  = n 

T 

87  3 = n 

K 

9l-i-4=n 

u 

546 -^8  = n 

L 

162H-6=n 

V 

801 -^9  = n 

of  cardboard.  How  many  pieces  of 
cardboard  did  they  use  for  the  signs? 
28^2  = n 


A 

93  8 = n 

K 

92-4-5=n 

B 

58-2  = n Q 

L 

150-f-3=n 

C 

213-^6=  n 

M 

I96^4=n 

D 

290-^4=n 

N 

450  8 = n 

E 

382  -J-  7 = n 

O 

59i-f-7  = n 

F 

148 -^2  = n 

P 

266-^9=n 

G 

240  -i-  5 = n 

Q 

192-^6  = n 

H 

97-^9  = n 

R 

323H-4=n 

1 

488-^6=n 

S 

434 -^-5=n 

J 

27l^3  = n 

T 

600  7 = n 

Now  you  should  be  able  to  divide  when  the  answer 
has  two  figures. 


* 


1 When  the  pupils  have  finished  Example  D and 
compared  its  solution  with  those  given  in  the 
book,  have  them  note  how  the  solutions  differ. 

2 Assign  Exercises  A to  V as  written  work.  Pro- 
vide answers  with  which  pupils  can  verify 
their  work.  When  they  have  completed  the 
examples,  have  them  compare  their  solutions 
with  those  of  two  or  three  other  children.  Then 
discuss  with  the  children  the  solutions  of  sev- 
eral exercises  and  decide  which  is  the  best 
way  to  solve  each  of  them. 

3 This  block  of  exercises  may  be  used  in  the 
same  way  for  the  children  who  need  more 
practice. 
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Using  arithmetic 


j|  Expanded  Notes  ore  not  considered  necessary  for  this  lesson. 

f Obiectives 

1 The  child  practices  solving  various  types  of  verbal 
i problems.  He  practices  his  skills  in  addition,  subtrac- 
j tion,  and  multiplication. 

1 1 Vocabulary 

i New  words  page  75  decorated,  crepe,  hope*,  mend- 
ji  ed*,  o’clock*;  page  76  Susan* 

Comments 

For  each  of  these  problems  the  children  are  to  write  an 
equation  that  describes  the  problem  situation,  using 
n to  represent  the  missing  number.  Then  they  are  to 
find  the  answer  by  computation  and  rewrite  the  equa- 
tion with  the  numeral  that  replaces  n.  Remind  the 
children  that  in  some  addition  problems  two  equa- 
i tions  are  possible  and  that  either  is  acceptable. 

You  might  remind  the  pupils  that  some  of  the  prob- 
I lems  in  this  set  require  information  or  answers  from 


preceding  problems.  This  is  the  type  of  situation  the 
pupils  will  often  meet  outside  the  arithmetic  class. 

The  “Keeping  skillful’’  exercises  should  be  handled 
separately. 


Answers 

Using  arithmetic: 

A 27X12  = [324] 

B 324^[81]=4 
C 94 -50 =[44] 

D 108^[12]=9 
E 56^4=[14] 

F [18]  + 18=36 
G 70+36=[106]or 
36 +70 =[106] 

H 70 -36  = [34] 

I 120=[40]=3 
J 95 -[48] =47 
K 95X$.15=[$14.25] 

L 200 =[40] =5 
M 200  X $.06 =[$12.00] 


N 200 -75 =[125] 

O [64<£]-35<£=29^ 

P $2.50 + $.72 =[$3.22]  or 
$.72 + $2.50 =[$3.22] 

Q 72^=6^  = [12] 

R 95 -58  = [37]  or 
58 + [37] =95 
S 64^=[16^]=4 
T 35^  + 12^  + 15^=[62^] 

U $.85+$.85=[$1.70]  or 
2 X $.85  = [$1.70] 

V 226 -194 =[32] 
W87X$.15=[$13.05] 

X $92.75- $36.67 =[$56.08] 
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Keeping  skillful; 
(block  1) 

(block  2) 

(block  3) 

A 1157 

A 23 

A 261 

B 195 

B 264 

B 735 

C 980 

C 353 

C 684 

D 1463 

D 326 

D 1130 

E 482 

E 291 

E 1824 

F 12,823 

F 1004 

F 2747 

G 121 

G929 

G 1325 

H 77 

H 31,276 

H736 

I 2625 

I 158 

I 4212 

J 1101 

J 2779 

J 7524 

K 1400 

K 13,176 

K 24,180 

Using  arithmetic  ^ 

□ The  boys  and  girls  decorated  the 
gym  for  the  Toy  Fair.  They  used  27 
packages  of  crepe  paper.  They  cut 
the  paper  in  each  package  into  12 
strips.  How  many  strips  did  they  have 
altogether? 

□ They  wanted  to  use  the  same 
number  of  strips  of  crepe  paper 

to  decorate  each  of  the  4 walls  of  the 
gym.  How  many  strips  could  they  use 
on  each  wall? 

0 The  gym  was  94  feet  long  and 
50  feet  wide.  The  gym  was  how  much 
longer  than  it  was  wide? 

□ The  boys  and  girls  decorated 
the  tables  with  balloons.  They  used 
108  balloons  for  9 tables.  They  put 
the  same  number  on  each  table.  How 
many  did  they  put  on  each  table? 

□ The  boys  were  going  to  make  toy 
wagons  to  sell.  They  had  56  little 
wheels  to  use.  They  needed  4 wheels 
for  each  wagon.  How  many  wagons 
could  they  make? 

□ The  children  also  mended  old  toys 
to  sell.  They  mended  some  one  day. 
The  next  day  they  mended  18  more. 
Dick  said,  "Now  we  have  mended  36 
toys.”  How  many  toys  did  they  mend 
the  first  day? 


S They  put  the  70  toys  they  had 
made  on  one  table  and  the  36  toys 
they  had  mended  on  another  table. 
How  many  were  on  the  two  tables? 


B 


Q The  children  had  mended  how 
many  fewer  toys  than  they  had  made? 


D Three  stores  gave  120  new  toys 
to  be  sold  at  the  Toy  Fair.  Each 
store  gave  the  same  number  of  toys. 
How  many  toys  did  each  store  give? 


D At  9 o’clock  in  the  morning  there 
were  95  packages  in  the  grab  bag. 
At  noon  47  packages  were  left. 

How  many  packages  had  been  sold 
between  9 o'clock  and  noon? 


□ The  grab-bag  packages  sold  for 
each.  How  much  did  the  children 
hope  to  get  by  selling  all  95  packages? 

□ Five  mothers  said  they  would  make 
200  popcorn  balls  to  sell  at  the  fair. 
Each  mother  was  to  make  the  same 
number.  How  many  popcorn  balls 
would  each  mother  make? 

C3  They  sold  the  popcorn  balls  at 
each.  How  much  money  did  they  hope 
to  get  for  the  200  popcorn  balls? 

m Ann  sold  75  popcorn  balls  in  the 
morning.  How  many  popcorn  balls 
were  still  to  be  sold  in  the  afternoon? 


1 Tell  the  children  to  read  each  problem  and 
write  the  equation.  Remind  them  to  use  n to 
hold  a place  for  the  answer.  When  they  have 
found  by  computation  the  numeral  that  re- 
places n,  the  equation  should  be  rewritten 
with  the  numeral  supplied.  Have  the  children 
work  independently  without  preliminary  dis- 
cussion of  the  problems. 

2 Remind  the  pupils  that  for  addition  problems 
like  this  the  numerals  may  be  written  in  any 
order  in  the  equation. 


75 


i 0 After  Bill  Fuller  had  spent  35|z!  for  a 
toy  boat  at  the  fair,  he  still  had 
left  to  spend.  How  much  money  had 
he  had  altogether  to  spend  at  the  fair? 

□ Mrs.  Fisher  spent  $2.50  for  toys 
and  $.72  for  popcorn  balls.  How  much 
; did  she  spend  in  all? 

0 How  many  popcorn  balls  did  Mrs. 
Fisher  buy  with  the  12fl 

j □ The  girls  had  wrapped  58  of  the  95 
( packages  for  the  grab  bag  on  one  day. 

I They  wrapped  the  rest  of  the  packages 
.!  the  next  day.  How  many  grab-bag 
I packages  did  they  wrap  on  the  second 

I day? 

j El  Susan  paid  64j:!  for  4 toy  horses 
:i  at  the  fair.  How  much  did  each  of  the 
:i  toy  horses  cost? 


Keeping  skillful 

B 

□ 

.A 

731-f-426=n 

A 

n + 84=107 

□ 

3X87=0 

Ib 

82  + 43-f70=n  B 

B 

336+0  = 600 

□ 

7 X 105  = 0 

;C 

292-F688=n 

C 

528-0  = 175 

B 

9X76=0 

Id 

333 -F  509 -f  621  = n 

D 

0 - 92  = 234 

0 

5X226=0 

E 

197 -F  76 -F  209  = n 

E 

514-223  = 0 

B 

304X6=0 

F 

7865 -F  4958  =n 

F 

0-476  = 528 

□ 

41X67=0 

!® 

26-F45-F50=n 

G 

3071  + 0 = 4000 

0 

25X53  = 0 

36-F18-F23  = n 

ri 

56263-24987=0 

Cl 

92  X 8 = 0 

904 -F  775 -F  562  + 384=0 

1 

0 + 858=1016 

□ 

54X78=0 

(J 

53  + 421  + 540  + 87  = 0 

J 

5108-0  = 2329 

□ 

36X209=0 

x 

382+150  + 639  + 229=0 

K 

17568-4392  = 0 

□ 

372X65=0 

Z6_ 

1 When  the  children  have  worked  Problems  A 
to  X and  have  written  the  final  equation  for 
each,  let  them  verify  their  work.  Supply  an- 
swers, and  give  individual  help  where  it  is 
needed.  The  children  may  work  in  groups  and 
help  one  another  with  problems  that  are 
especially  difficult. 

2 Tell  the  children  to  compute  and  write  the 
answer  for  each  example  opposite  its  identi- 
fying letter.  Of  course,  they  must  write  the  nu- 
merals in  correct  computational  form. 

3 For  this  block,  the  children,  after  they  have 
computed,  should  write  the  answers  opposite 
their  identifying  letters  or  rewrite  the  equa- 
tions with  the  missing  numerals  supplied. 

4 Use  Note  2. 


□ Tony  spent  35^  for  a toy  wagon, 

12^  for  popcorn  balls,  and  15j;!  for 

a grab-bag  package.  How  much  did  he 
spend  for  all  three  of  these  things? 

0 Mary  and  June  Fuller  each  had  Sbjf 
to  spend  at  the  fair.  How  much  did 
both  girls  have  to  spend? 

□ Of  the  226  toys  the  boys  and  girls 
had  to  sell,  they  sold  only  194.  How 
many  toys  were  not  sold? 

Ca  Only  87  of  the  grab-bag  packages 
were  sold.  How  much  money  was 
collected  for  these  packages? 

□ The  boys  and  girls  had  spent 

$36.67  for  materials  for  the  fair.  They 
collected  $92.75  for  the  things  they 
sold.  How  much  money  was  left  after 
the  materials  were  paid  for?  Q 


Thinking  straight;  Keeping  skillful 


Expanded  Notes  are  not  considered  necessary  for  these  lessons. 


l|  Objectives 

'I  The  child  learns  some  techniques  for  finding  partial 
i quotients  in  division.  He  extends  his  skills  in  multipli- 
p cation  to  three-figure  multipliers. 


Vocabulary 

I There  are  no  new  words. 


Comments 

■ The  child  should  be  able  to  use  his  knowledge  of  the 
division  basic  facts  in  any  division  situation.  For  ex- 
ample, if  he  is  going  to  divide  610  by  8,  he  should 
I see  610  as  61  tens.  He  knows  that  he  cannot  divide  61 
by  8 without  a remainder,  and  he  knows  that  56  is  the 
number  smaller  than  61  that  he  can  divide  by  8 without 
a remainder.  The  child  can  learn  to  look  at  the  first 
! tv/o  figures  of  a numeral  and  think  of  the  number  as 
j tens,  hundreds,  etc.  For  example,  he  should  think  of 
31  in  312  as  31  tens  and  48  in  4825  as  48  hundreds. 


Then  he  can  use  his  knowledge  of  division  basic  facts 
in  estimating  how  many  times  the  divisor  is  contained 
in  the  number. 

You  may  want  to  discuss  each  exercise  with  the  chil- 
dren before  they  work  it;  then  when  they  have  finished 
all  the  exercises,  discuss  their  solutions  and  discover 
which  child  has  the  best  solution.  You  should  not 
insist  that  the  children  use  the  techniques  shown  on 
this  page;  each  child  should  divide  in  the  way  that  he 
finds  easiest. 

Answers 


Thinking  straight: 

Keeping  skillful: 

C 30 

K 60 

C 64,192 

K 626,560 

D 80 

L 30 

D 110,160 

L 500,055 

E 30 

M 80 

E 69,156 

M 285,208 

F 70 

N 90 

F 230,020 

N 319,370 

G60 

0 20 

G 233,904 

O 25,758 

H 50 

P 30 

H 188,500 

P 250,880 

I 40 

I 410,163 

Q 147,414 

J 90 

J 246,375 

R 573,650 
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Thinking  straight 

□ 610H-8=n 


8)610 

560 


y g « 61  tens-^8  = 

about  7 tens.  Try 


70  in  the  answer. 


In  Example  C below,  30  is  the  largest 
number  ending  in  0 that  can  be  used 
to  get  the  answer.  For  each  of  the 
Examples  D to  P,  find  the  largest 
number  ending  in  0 that  can  be  used 
to  find  the  answer. 


□ 357-^6=  n 


6)357 

300 


^g« 35  tens-HS  = 

about  S tens.  Try 
S in  the  answer. 


H 105-^3=  n 
Q 429-^5=0 
Q 262^7=n 

□ 313H-4=n 
0 628-^9=  n 
m 225-r,4=n 

□ 271^6=n 


0 □ 830-^9  = n 

□ 544-H8=n 

□ 77H-2  = n 
E 618-^7  = n 
m 276H-3  = n 
0 125-H5=n 

□ 190-^-6  = n 


Keeping  skillful 


A 243X628  = n 

B 405X537  = n 

First  multiply  by  S. 

537 

628  Then  multiply  by 

First  multiply  by  H. 

2^2  * multiply  by  200. 

405  — 

Then  multiply  by  B. 

1884  ® 

2685 

25120  How  do  you  get 

214800 

125600^ number? 

this  number? 

217485 

c 136X472  = n G 443  X 528=  n 

K 712  X 880=  n 

o 

243  X 106=  n 

D 170X648=n  H 290X650=n 

L 629X795  = n 

p 

640  X 392  = n 

E 204X339  = n 1 507X809=n 

M 308X926=  n 

Q 

158X933  = n 

F 310X742  = n j 365  X 675=  n 

N 545  X 586=  n 

R 

745  X 770  = n 

77 


Use  the  estimating  method  described  in  ‘‘Com 
ments"  to- explain  Examples  A and  B. 

Let  the  children  practice  this  method  by  doing’ 
Examples  C to  P.  When  they  have  finished 
let  them  discuss  their  ansv/ers.  Be  sure  the 
children  all  understand  this  estimating  method/ 
even  though  some  of  them  may  prefer  to  use 
some  other  method  of  finding  the  ansv^er. 
Discuss  Examples  A and  B in  “Keeping  skill 
ful,”  and  then  have  the  children  v^ork  inde-j 
pendently  on  Exercises  C to  R.  Supply  ansv/ers 
for  verifying  the  work. 


Learning  how 

Expanded  Notes  for  this  lesson  ore  on  pages  282-284. 

Objectives 

The  child  learns  to  divide  when  there  are  two-figure 
divisors  and  two-figure  answers. 

Vocabulary 

New  words  page  84  loaf*,  bread* 

Comments 

This  lesson  follows  closely  the  section  on  one-figure 
divisors  (pages  68-74)  because  the  authors  believe 
there  is  a real  advantage  in  having  children  study  di- 
vision with  two-figure  divisors  immediately  after  work- 
ing with  one-figure  divisors.  Since  the  procedure  is  the 
same  in  both  cases,  the  children  thus  see  that  there 
is  really  nothing  different  about  the  method  of  dividing 
with  two-figure  divisors. 

The  problems  in  this  lesson  are  confined  to  the  type 
in  which  the  size  of  each  group  to  be  formed  is  known 
and  the  number  of  groups  is  to  be  found.  The  lesson 


78-84 


is  introduced  with  a problem  in  which  the  answer  in- 
volves a remainder. 

In  the  pictures  illustrating  the  examples,  no  attempt 
has  been  made  to  show  individually  each  object  in  the 
large  group  of  objects  that  is  to  be  divided.  The  pur- 
pose of  the  pictures  is  to  show  the  type  of  activity 
rather  than  the  actual  number  of  objects. 

The  four-step  teaching  method  is  again  used.  Those 
portions  of  pictures  not  under  discussion  are  dimmed 
off,  and  the  numerals  under  discussion  are  in  black. 

In  the  TRY  step  on  pages  82  and  83,  four  ways  of 
doing  the  work  are  shown  for  each  example.  The  fourth 
solution  (in  blue)  is  the  most  efficient.  As  mentioned 
previously,  it  is  desirable  to  allow  the  child  consider- 
able freedom  in  choosing  the  numbers  he  wants  to 
use  as  partial  quotients. 

At  this  point,  the  only  attempt  made  to  teach  the 
refinements  of  getting  the  largest  possible  partial 
quotient  is  by  showing  the  most  efficient  solution  in 
color.  Emphasis  here  is  on  the  process;  how  to  make 


the  best  estimates  for  partial  quotients  will  be  con- 
sidered later. 

The  DO  step  on  page  84  includes  one  column  of  exer- 
cises with  one-figure  divisors.  Children  whose  under- 
standing of  division  is  adequate  should  not,  of  course, 
be  required  to  do  these  exercises. 


Answers 

Page  84: 

(block  1) 

A 7 

M 

4 and  12  rm. 

B 4 

N 

53 

C 23  and  20  rm. 

O 

32  and  34  rm. 

D 21  and  2 rm. 

P 

17 

E 5 

Q 

7 and  2 rm. 

F 12  and  54  rm. 

R 

1 1 and  14  rm. 

G 7 and  3 rm. 

S 

5 

H 52 

T 

7 

I 1 1 and  14  rm. 

U 

2 and  15  rm. 

J 39  and  4 rm. 

V 

2 and  55  rm. 

K 9 

W 85  and  8 rm. 

L 2 and  40  rm. 

X 

41 

(block  2) 

A 40  and  4 rm. 

L 25 

B 

58 

M 6 and  9 rm. 

C 

81  and  3 rm. 

N 4 and  3 rm. 

D 

75  and  1 rm. 

O 41  and  46  rm, 

E 

74  and  3 rm. 

P 14  and  5 rm. 

F 

93  and  3 rm. 

Q 82 

G 

53 

R 62  and  8 rm. 

H 

72 

S 12 

I 

90 

T 8 and  5 rm. 

J 

92 

U 9 and  7 rm. 

K 

63  and  2 rm. 

V 90 

Learning  how  This  lesson  shows  how  tx)  divide  by  a number  that 

has  two  figures. 


George  has  saved  864  pennies.  He  is  wrapping 
them  in  rolls  of  50  to  take  to  the  bank.  How 
many  rolls^of  50  will  he  have?  How  many 
pennies  will  be  left?  ^ 

864~50~n  you  must  find 

t this  number. 


Start  by  making  10  rolls  of  pennies. 
For  10  rolls  you  will  use  500  pennies. 


50)^ 

500 


► 


n start  with  10  groups 

10  t nf  50  pennies. 

« 10  X 50  = 500.  Write  500 

here  so  that  you  can  subtract 
to  find  how  many  pennies 
are  left. 


.Some  pennies  are  left  to  be  wrapped  in  rolls. 


364 


10 


.364  pennies  are  left. 


y a-figwre  dlviior;  2-t 


1 Have  the  pupils  read  the  problem  and  equa- 
tion without  trying  to  answer  the  questions  or 
find  the  missing  number.  Get  them  to  analyze 
the  equation  in  terms  of  the  data  given  in 
the  problem.  They  should  interpret  Picture  A 
as  illustrating  a pile  of  864  pennies  that  are 
to  be  wrapped  in  rolls  of  50  in  the  bank 
wrappers  shown. 

2 The  children  should  observe  that  10  rolls  of 
50  pennies  each  have  been  made.  Ask  why 
10  is  a good  number  to  start  with.  Ask  how 
many  10  fifties  are. 

3 Call  attention  to  the  partial  quotient  10  and 
the  product  for  10X50  in  the  computation.  Ask 
someone  if  all  the  864  pennies  were  used.  Ask 
him  what  has  to  be  done  to  find  out  how  many 
pennies  are  left. 

4 Point  out  that  making  10  rolls  of  50  pennies 
each  did  not  use  up  all  of  the  pennies.  The 
pupils  should  see  that  after  the  subtraction 
has  been  done  364  pennies  are  left. 


Lesson  briefs  78-84 


Try  5 more  rolls  of  pennies.  For  5 rolls  you  will 

□ use  250  pennies. 


50)864  10 

m 

364 

250 


Try  5 more  groups 
< of  50  pennies.  0 

5X50  = 250.  Write  250 
here  so  that  you  can 
subtract. 


There  are  still  some  pennies  left. 

bojm 

500 


364 

2^ 

114 


,114  pennies  are  left. 


□ 


.Only  14  pennies  are  left.  That  is  not 
enough  for  another  roll  of  50  pennies. 


50)864 

m 

364 

m 

114 

1^ 


10 

5 


.You  cannot  try  another 
group  of  50.  There  is 
a remainder  of  14. 


84 


.There  will  be  17  rolls  of  50  pennies. 
14  pennies  will  be  left  over. 


50)M 

364 

m 

114 

100 

14 


10 


'Add  10,  5,  and  2. 


There  will  be  17  rolls 

17  ^ of  50  pennies. 

14  pennies  will  be  left  over. 


864=  50=  17  and  14  remainder 


79 


1 Help  the  pupils  see  that  5 more  rolls  of  pen- 
nies have  been  made.  Ask  v/hy  5 is  a reason- 
able number  to  try  now.  Why  not  10? 

2 The  pupils  should  note  where  the  5 and  the 
product  of  5 fifties  are  written. 

3 The  picture  and  the  computation  show  that 
not  all  the  pennies  were  used.  114  pennies  are 
left.  Get  the  children  to  see  that  there  are 
enough  pennies  left  to  make  more  rolls. 

4 Ask  why  two  more  rolls  of  pennies  have  been 
made.  Call  attention  to  the  2 and  the  product 
for  2X50  in  the  computation.  Ask  if  all  the 
pennies  were  used  this  time.  Ask  what  has  to 
be  done  to  find  out  how  many  pennies  are 
left. 


1 The  children  should  observe  that  not  all  the 
pennies  were  used,  but  that  there  are  only 
14  pennies  left — not  enough  to  make  another 
roll  of  50  pennies. 

2 Explain  to  the  pupils  that  after  the  2 groups 
of  50  pennies,  or  100  pennies,  were  subtracted 
from  the  114  pennies,  14  remained. 

3 The  pupils  should  understand  that  to  find  how 
many  rolls  of  pennies  in  all  were  made,  they 
must  combine  the  three  groups  of  rolls. 
[10-1-5  + 2]  The  dotted  background  should  sug- 
gest this  combining.  They  can  count  the  total 
number  of  rolls  and  can  see  the  remainder 
of  14  pennies. 

4 Relate  the  adding  of  10,  5,  and  2 (which 
represent  the  groups  of  50)  to  the  combining 
of  the  three  groups  of  rolls  in  Picture  H. 


Paul  has  650  new  stamps  for  his  collection.  — 
Each  page  of  his  stamp  book  holds  24  stamps.  How  U 
many  pages  can  he  fill  with  650  stamps?  Will  any 
stamps  be  left  over? 

650  ^ 24  = n 

t You  must  find  this  number. 


□ Start  by  filling  20  pages. 

For  20  pages  you  will  use  20  X 


1 stamps. 


2^Jm 

480 


B 

First  try 

2Q « H twenty  fours. 

^20X§  = 480.  Why 
do  you  write  480  here? 


□ How  many  stamps  are  left? 


24)^ 

4^ 

170 


20 

How  do  you  get 
BJ  170?  What  does 
« the  170  show? 


B How  do  you  know  that  you  can  fill 
i 7 more  pages?  You  will  use  S X 24,  or 


I more  stamps. 


170 

168 


Now  try  a more 
y f twenty  fours. 

< How  do  you  get  168? 


0 Are  there  enough  stamps  left  to  fill 
another  page? 


24)650 

m 

170 

m 

B 2 


20 


.There  is  a remainder 
of  m. 


Q How  many  pages  of  24  stamps  will 
there  be?  How  many  stamps  will  be 
left? 


24)650 

m 

170 

m 

2 


i What  do  you 

£ U do  now? 


7 □ 

There  will  be 

■ full  pages 

27—°^  stamps. 

■ stamps  will  be  left. 


650  H-  24  = 27  and  ■ remainder 


/ 87703 

3^3 

JJO 

I (>2, 

n 

II 

I 


3*? 


181703 

163 

1 


30 


39 


8L 

1 First  ask  the  pupils  to  read  the  problem  and 
the  equation  without  trying  to  answer  the  ques- 
tions or  give  the  missing  number.  Then  call  on 
someone  to  explain  the  equation. 

2 Let  a child  tell  why  20  is  a good  choice  for 
a first  try  at  finding  how  many  pages  can  be 
filled.  [It  is  easy  to  multiply  by  20.] 

3 Have  the  pupils  verify  the  subtraction  of  480 
from  650.  Ask  how  many  stamps  are  left. 

4 Ask  how  many  stamps  were  used  on  20  pages 
of  24  stamps  each.  Ask  if  this  many  pages  can 
be  filled  again,  and  why  not.  Have  someone 
explain  why  7 pages  are  tried  this  time. 

5 The  children  should  see  that  the  2 ^^amps  re- 
maining when  7 more  pages  have  been  filled 
are  not  enough  to  fill  another  page. 

6 Have  the  pupils  add  the  partial  quotients. 
Ask  them  to  explain  what  each  of  the  black 
numerals  means. 


1 Have  the  pupils  write  Examples  A and  B in 
computational  form  and  find  the  answers. 
When  they  have  found  the  answer  to  an  ex- 
ample, they  should  compare  their  answer  with 
the  one  given  in  the  book.  Tell  the  children 
that  if  their  answers  are  the  same  as  those 
shown  in  the  book,  their  work  may  be  con- 
sidered correct,  even  though  their  work  may 
differ  from  the  four  solutions  shown  for  each 
example. 


□ 5148 

63=n 

fsjsm 

i /260 

ZO 

43j57?7 

mo 

30 

3fee 

2/0 

3Z58 

‘to 

fZ<iO 

Z62B 

ZO 

■w 

10 

20 

iii? 

1 

/OS 

/ 

H-5 

rr 

4'5- 

li 

15148^63 

= n 

3ISO 

TTO 

s-0 

00 

63)5148 

5040 

80 

lALO 

139 

10 

108 

1 

630 

63 

'J1 

^5- 

1 

TT 

45 
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86 


^STTHb 
iQ-g 
^30 
3£0 
0.90 
IM 
I HO 
I HO 


30 


35)1330 


/O 


1050 


280 

280 


30 

8 

3S 


□ 609-^  15  = n 


4^5«7 

/5(3, 

509 


/<? 

/SJW 

m 

w 

10 

to 

15)609 

10 

zo 

w 

So 

600 

2c 

Vo 

m 

9 

lb 

¥ 

9 

40 


609H-15  = n 


□ 448-^-56=11 

z 

la^ 

33^  V 

J/Z  Z 

nz 


Sifm 

ic2V 


ago 

US 

iia 

ir6 

iTfe 


56)448 

448 


448-;-56  = n 


A Kathy  has  made  84 
cookies.  She  wonders  how  many  dozen 
cookies  she  has  made.  She  has  made 
how  many  dozen  cookies? 


84-^12  = 


B The  Fishers  are  going  to  make  80 
sandwiches.  Mrs.  Fisher  says  that  they 
can  make  20  sandwiches  from  1 loaf 
of  bread.  How  many  loaves  of  bread 
will  they  need? 

80  ^ 20  = n 


c 

641  H- 

27  = n 

N 

4240  4- 80  =n 

A 

324  4-8=n 

1125  4-45  = 0 

D 

968 

46  = n 

O 

12184- 37  = n 

B 

ii64-2  = n 

M 

561  4-92=  n 

E 

420  H- 

84=n 

P 

901  4- 53  = n 

C 

4084- 5=  n 

N 

135^33  = n 

F 

750-^ 

58=  n 

Q 

485  4-  69  = n 

D 

2264-3=n 

O 

2342  4-  56  = n 

G 

220-r- 

3i  = n 

R 

300  4-26=  n 

E 

521  4-7=  n 

P 

299  4-21  = n 

H 

728  4- 

I4  = n 

S 

390  4-78=n 

F 

840  4-  9 = n 

Q 

5740  4-  70  = n 

1 

839 

75  = n 

T 

1194- I7  = n 

G 

2654- 5 = n 

R 

10004- 16  = n 

J 

862  4- 

22  = n 

U 

95  4-  40  = n 

H 

432  4-  6 = n 

S 

1116^93=n 

K 

540  4- 

60  = n 

V 

231  4-88=  n 

1 

3604-4=  n 

T 

637  4-  79  = n 

L 

1384- 

49  = n 

w 

6043  4- 71  = n 

J 

7364-8=n 

U 

1244- 13  = n 

M 

304  4 

73  = n 

X 

1599  4-39=  n 

K 

443  4-  7 = n 

V 

5490  4- 61  = n 

Now  you  should  be  able  to  divide  by  any  number  that 
has  two  figures. 


Using  arithmetic 


□ One  day  15  girls  in  the  4-H  Club 
canned  6 bushels  of  tomatoes. 

Mrs.  White  told  them  they  would  get 
about  26  quarts  of  canned  tomatoes 
from  each  bushel.  How  many  quarts 
did  they  expect  to  get  from  6 bushels? 


B For  cooking  the  tomatoes  the  girls 
used  a kettle  that  held  enough  at  one 
time  to  fill  about  12  quart  jars.  About 
how  many  times  had  the  girls  filled  the 
kettle  by  the  time  they  had  finished 
canning  the  tomatoes? 


□ In  all,  the  girts  got  144  quarts  of 
canned  tomatoes.  They  got  how  many 
fewer  quarts  of  tomatoes  than  they 
expected  to  get? 


Q Ann  Fuller  went  to  the  store  to  buy 
96  more  jar  lids.  The  lids  were  sold 
in  packages  of  8.  How  many  packages 
of  jar  lids  should  Ann  have  bought? 


83 


Tell  the  pupils  to  write  these  examples  in  com- 
putational form  and  find  the  answers.  Tell 
them  to  keep  trying  to  find  the  shortest  and 
most  efficient  way  for  their  computation.  Let 
them  work  independently,  and  direct  them  to 
proceed  to  the  work  labeled  DO  on  the  next 
page  as  soon  as  they  get  the  correct  answers 
for  Examples  C,  D,  and  E. 

After  the  children  have  found  the  answers  to 
Examples  A to  E (A  and  B are  on  page  82), 
discuss  the  different  solutions  shown  in  the 
book.  Point  out  that  those  shown  in  blue  il- 
lustrate the  quickest  ways  to  get  the  answers. 


84 


Assign  Exercises  A to  X as  written  work.  When 
the  pupils  have  finished,  discuss  the  answers 
and  the  different  ways  of  getting  them.  Let 
the  children  put  some  of  their  solutions  on  the 
board  and  justify  them. 

Exercises  A to  V should  be  assigned  to  the 
pupils  who  need  extra  practice. 


84-85 


Using  arithmetic 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Obfectives 

The  child  practices  solving  various  types  of  problems. 

Vocabulary 

I New  words  page  84  expect*,  kettle*,  held*,  lids*; 
I page  85  among*,  skirt,  project,  besides,  aprons*, 
rickrack,  trim* 

1 Comments 

I These  problems  should  be  assigned  without  any  pre- 


Answers 

Accept  as  correct  any  order 


A 6X26=[156] 


156-144=[12] 

144^12=[12] 


D 96^8=[12] 

E [60] +84  = 144 
F 15X5=[75] 

G 144-^  [48]  =3 
H 2X$1.17=[$2.34] 
Keeping  skillful; 


of  addends  for  Problem  J. 
$2.82 -$2.34  = [$.48]  or 
$2.34 + [$.48]  = $2.82 
54^+65^  + 68?  = [$1.87] 
84?^  [28?]  =3 
$2.82 -$2.71  = [$.11] 
15-8=[7] 

$3.00- [$2.79]  =$.21 


liminary  discussion.  When  the  children  have  finished. 

(block  1) 

(block  2) 

(block  3) 

let  them  help  one  another  with  the  problems  that  only 

A 8698 

A 221 

A 

3208 

iO  few  pupils  missed.  Spend  most  of  the  discussion  time 

B 210 

B 1039 

B 

693 

on  problems  that  many  of  the  children  missed.  This  dis- 

C 917 

C 554 

C 

1472 

1 cussion  should  be  guided  by  consideration  of  whether 

D 977 

D 326 

D 

675 

!j  the  difficulties  were  in  computing  or  in  making  equa- 

E 951 

E 1943 

E 

3248 

1 tions.  If  the  pupils  had  difficulty  in  making  the  proper 

F 1888 

F 15,700 

F 

16,280 

i equations,  it  may  be  helpful  to  let  the  children  drama- 

G 799 

G 370 

G 

5365 

, tize  some  of  the  problems  to  give  them  on  understand- 

H 2144 

H 21,883 

H 

236,040 

;jng  of  what  is  happening. 

I 1033 

I 11,467 

I 

321,685 

- Kathy  has  made  tw 
skies.  She  wonders  how  many  dozen 
skies  she  has  made.  She  has  made 
H many  dozen  cookies? 

❖ I2=.n 


R The  Fishers  are  going  to  make  80 
sandwiches.  Mrs.  Fisher  says  that  they 
can  make  20  sandwiches  from  1 loaf 
of  bread.  How  many  loaves  of  bread 
will  they  need? 

80  4-20  = 0 


6414-27==^n 

N 

42404-80  = 8 

A 

3244-8=8 

i 

11254-45=8 

968  4 46  = n 

O 

1218-4  37  = 8 

B 

116-4-2  = 8 

M 

5614-92  = 8 

420-^84=n 

P 

9014-53  = 8 

C 

4084-5=8 

N 

1354-33  = 8 

750-4-58=  n 

a 

485-4  69  = 8 

D 

226-43  = 8 

O 

23424-56  = 8 

220  4- 31  = n 

R 

3004-26=8 

E 

521-4-7=8 

P 

2994-21  = 8 

728  4-14=8 

s 

390  4-78=8 

P 

840-49  =8 

a 

57404-70  =8 

839 -4  75-8 

t 

119  4- 17 --=8 

6 

2654-5=8 

R 

10004-16=8 

862  4- 22=:  8 

u 

95-4-40  = 8 

H 

432  4-6  = 8 

s 

11164-93  = 8 

‘540-4-60  ”8 

V 

231  4- 88--:-- 8 

1 

360-4  4 =8 

I 

637  4-79  =8 

138-449  = 8 

w 

6043  4-71  = 8 

J 

7364-8=8 

u 

1244-13=8 

304  4-73  = 8 

X 

15994-39  = 8 

K 

443  4-7=8 

V 

54904-61  = 8 

Now  you  should  be  able  to  divide  by  any  number  that 
has  two  figures. 


Jsing  arithmetic  * 

One  day  15  girls  in  the  4-H  Club 
ined  6 bushels  of  tomatoes, 
s.  White  told  them  they  would  get 
Dut  26  quarts  of  canned  tomatoes 
m each  bushel.  How  many  quarts 
they  expect  to  get  from  6 bushels? 

In  all,  the  girls  got  144  quarts  of 
ined  tomatoes.  They  got  how  many 
/er  quarts  of  tomatoes  than  they 
oected  to  get? 


B For  cooking  the  tomatoes  the  girls 
used  a kettle  that  held  enough  at  one 
time  to  fill  about  12  quart  jars.  About 
how  many  times  had  the  girls  filled  the 
kettle  by  the  time  they  had  finished 
canning  the  tomatoes? 

□ Ann  Fuller  went  to  the  store  to  buy 
96  more  jar  lids.  The  lids  were  sold 
in  packages  of  8.  How  many  packages 
of  jar  lids  should  Ann  have  bought? 


1 Without  previous  discussion,  ask  the  children 
to  work  Problems  A to  N (E  to  N are  on  page 
85).  Direct  them  first  to  write  the  equation  with 
n for  the  unknown  number,  then  compute,  and, 
finally,  rewrite  the  equation  with  the  answer 
in  place  of  n.  Have  them  label  their  problems 
with  the  identifying  letters  used  in  +he  book. 


Lesson  briefs  84-85 


1 1 n.-gii  13  v.tii  II  leu  pOTt-ui  Trre 

tomatoes  in  the  morning.  They  canned 
84  more  quarts  in  the  afternoon.  How 
many  quarts  of  tomatoes  did  they  can 
in  the  morning? 

□ Each  of  the  15  girls  in  the  4-H 
Club  worked  5 hours  that  day.  How 
many  hours  of  work  was  that  in  all? 

0 The  canned  tomatoes  were  divided 
equally  among  3 families.  How  many 
quarts  did  each  family  get? 

□ Ann  made  a skirt  for  her  4-H 
project.  She  bought  2 yd.  of  cloth 
that  cost  $1.17  per  yard.  How  much 
did  she  pay  for  the  cloth? 

□ Ann  said  that  it  cost  her  $2.82 

to  make  the  skirt.  How  much  did  she 
spend  on  other  things  besides 
the  cloth  that  she  used  in  making  the 
skirt? 


c.lit;ii  uuu^Mi  o yu. 

to  make  aprons  for  her  4-H  project. 

One  yard  of  cloth  cost  54|zi,  another  . 
cost  65jz!,  and  the  third  cost  68i!!.  How 
much  did  the  3 yd.  of  cloth  cost? 

□ Ellen  spent  84^  for  rickrack  to  trim 
her  3 aprons.  She  used  the  same 
amount  of  rickrack  to  trim  each  apron. 
How  much  did  the  rickrack  for  each 
apron  cost? 

n It  cost  Ellen  $2.71  to  make  the 
3 aprons.  Ellen  spent  how  much  less 
on  her  project  than  Ann  spent  on  hers? 

El  Eight  of  the  15  girls  in  the  4-H  Club 
made  skirts.  The  others  made  aprons. 
How  many  girls  made  aprons? 

C]  Ellen’s  mother  gave  her  $3  to  buy 
a new  sewing  basket.  When  Ellen  had 
paid  for  the  basket,  she  had  21^  left. 
How  much  did  the  basket  cost?  U 


Keeping  skillful 

A 3461  + 5237=0 
8 81 + 70  + 59  = n 0 

c 243+508+166=0 
D 755+128  + 94=0 
E 332  + 351  +268=0 
F 800  + 413  + 675=0 

0 69  + 521  + 209  = 0 

H 279  + 480  + 647  + 738=0 

1 184+372  + 360+  117=0 


A 621-0  = 400 
B 0 - 605  = 434 
C 830-276=0 
D 0 + 389  = 715 
E 4060  + 0 = 6003 
F 0-7475  = 8225 
G 0 + 466  = 836 
H 59584-0  = 37701 
I 28699-  17232  = 0 


□ 8X401  = 0 

□ 7X99=0 
H,  23X64=0 

□ 75X9=0 

□ 58X56=0 

□ 37X440=0 
0 29  X 185  = 0 
n 420X562  = 0 
D 505X637=0 

85 


1 Let  the  children  verify  their  v/ork  on  Problems 
A to  N (A  to  D are  on  page  84)  by  comparing 
it  v^ith  equations  and  ansv/ers  you  provide  for 
them.  Discuss  thoroughly  any  problems  that 
have  caused  trouble  for  a majority  of  the 
children. 

2 Direct  the  pupils  to  write  the  numerals  on 
their  papers  in  the  correct  form  for  comput- 
ing. Be  sure  to  provide  answers,  so  that  the 
children  can  verify  their  work  when  they  have 
finished.  Discuss  any  exercises  that  cause 
trouble. 


86-88 


Exploring  problems 


Expanded  Notes  for  this  lesson  ore  on  pages  284-287. 


Objectives 

The  child  learns  how  to  solve  problems  that  involve 
division  in  which  both  the  divisor  and  the  dividend 
represent  money. 


Vocabulary 

New  words  page  88  office*,  Cub*,  Scouts*,  den*, 
film* 


Comments 

The  child  has  studied  two  types  of  divisive  situations 
up  to  this  time.  In  one  of  these  types  he  must  find  the 
number  of  equal  groups  when  the  size  of  the  equal 
groups  and  the  total  number  are  known,  and  in  the 
other  type  he  must  find  the  size  of  the  equal  groups 
when  the  number  of  groups  and  the  total  number  are 
known.  Although  the  equations  used  to  express  these 
two  types  of  problem  situations  differ,  each  one  is 
88  solved  by  the  same  computational  method. 


In  working  problems  involving  division  of  money,  the 
child  will  again  encounter  these  two  types  of  problem 
situations.  In  each  case  he  will  work  with  two  numbers 
to  find  another  number  (the  answer).  When  the  answer 
represents  the  number  of  groups,  the  known  numbers 
he  works  with  will  always  be  associated  with  dollars, 
dollars  and  cents,  or  cents  only  (see  the  example  on 
page  86).  But  when  the  answer  represents  the  size  of 
the  group,  only  one  of  the  numbers  with  which  the 
child  has  to  work  will  be  associated  with  dollars,  dol- 
lars and  cents,  or  cents,  since  the  other  known  number 
must  be  associated  with  the  number  of  equal  groups 
(see  the  example  on  page  87).  As  noted  above,  the 
computational  method  used  to  find  the  answer  is  the 
same  in  both  types  of  problem  situations. 

Notice  that  the  child  is  asked  to  do  the  computation 
without  the  interference  of  the  point.  (This  is  actually 
the  only  way  he  con  operate  with  the  numbers.)  If  the 
child  has  a thorough  understanding  of  the  problem 
situation  he  started  with,  he  will  interpret  his  answer' 


I in  the  only  sensible  way  it  can  be  interpreted  when  he 
I has  finished  his  computation. 

I In  your  teaching  it  is  important  to  pay  special  atten- 
tion to  thorough  understanding  of  the  problem  situa- 
f tion.  Before  the  child  begins  to  compute,  he  must^ 

‘ understand  very  clearly  what  it  is  he  is  going  to  find: 

, Sometimes  this  is  how  many  equal  groups  there  are 
i (for  example,  how  many  persons  will  receive  the  equal  • 

1 groups  of  things  or  how  many  things  can  be  bought). 

! At  other  times  he  is  to  find  how  many  there  are  in  a 
I group  (for  example,  how  many  things  each  person  will  t 
I get,  or  how  much  each  thing  will  cost).  If  he  under-  ' 

I stands  the  problem  situation,  knows  that  division  is  the 
I process  that  should  be  used  to  find  the  answer,  and 
!,  knows  how  to  do  the  division,  his  interpretation  of  the 
answer  itself  should  be  correct.  In  the  type  of  problem 
i situation  in  which  the  unknown  number  is  associated 
’ with  an  amount  of  money,  he  will  know  that  if  there 
! are  no  more  than  two  figures  in  the  answer,  this  answer 
will  represent  cents,  but  that  if  there  are  more  than  two 
i figures,  the  answer  will  represent  dollars  and  cents. 


In  some  problems  there  may  be  a remainder.  It  will 
be  necessary  to  stress  the  meaning  of  this  remainder  in 
problems  involving  division  of  money,  such  as  the  ‘‘How 
many  tickets  did  she  buy?"  problem  on  page  86,  so  that 
the  children  understand  that  the  remainder  represents 


money  and  not  tickets. 

Answers 
Page  88: 

A $4.30^[$.71]=6 
and  rm. 

B $2.25 [$.75]  ==3 
C $1.50-^$.35=-[4] 
and  10^  rm. 

D $.50-^-$.02  = [25] 

E $.75^$.15  = [5] 

F $3.00^[$.25]  = 12 


G $.98  ^[$.49] =2 
H $.87 [$.29] =3 
I $2.25  ^[$.45]  = 5 
J 72^-^[6^]=12 
K $1.00-^ $.15= [6] 
and  10^  rm. 

L $2.00  *^$.39  = [5] 
and  Si  rm. 


Exploring  problems 


Movie  tickets  cost  22^  each.  Sally  wonders 
how  many  movie  tickets  she  can  buy  with  $2. 
Will  she  have  any  money  left? 


$2.00-$.22 

B 


Number  of  tickets 

J,  Sally  can  buy 

n You  must  find 
t this  number. 


[I  Q 

liiiiim 

liiiiifii 


K 


IliHII 

mini 


.Think  of  the  money  in  pennies. 

200  « 52.00  as  200. 


Find  how  many  groups  of  22  pennies  there  are 
.in  200  pennies. 


22)200 

198 

2 

I 


m 


Sally  can  buy 
9 tickets. 


.She  will  have  2^,  or  $.02, 
left  over. 


86_ 

1 Have  the  children  read  the  problem  and  relate 
it  to  the  picture. 

2 The  pupils  should  relate  each  numeral  in  this 
equation  to  the  problem. 

3 Tell  the  children  to  think  of  the  money  in 
pennies  so  that  they  will  not  have  to  use  the 
point  when  they  compute. 

4 Let  the  class  discover  that  these  pennies,  which 
are  now  grouped  in  piles  of  10,  must  be  put 
in  groups  of  22. 

5 Tell  the  class  that  if  they  did  not  have  the 
actual  money  to  put  into  piles,  they  would  use 
numerals  to  represent  the  amounts  of  money 
and  they  would  divide  by  22  because  the  pen- 
nies are  to  be  put  into  groups  of  22.  Tell  the 
pupils  that  they  must  find  out  how  many  of 
these  groups,  or  piles,  there  will  be.  Call  spe- 
cial attention  to  the  remainder  and  to  the  fact 
that  this  remainder  represents  pennies,  not 
tickets.  [9  represents  the  number  of  tickets;  2 
stands  for  the  pennies  that  are  left  over.] 


Lesson  briefs  86-88 


The  22  boys  in  the  Camera  Club  want  to  buy 
a book.  The  book  costs  $2.  If  the  boys  share 
the  cost  equally,  how  much  must  each  boy 
pay?  Will  anyone  have  to  pay  more  than 
his  share?  If  so,  how  much  more  will  he 
have  to  pay? 

^ Number  of  boys 

$2.00~n~22  You  must  find  this 

t amount  of  money. 


compute 


liiiiiiili 
•lilllli  . 

iimifiii 


.Think  of  the  money  they  need  in  pennies. 


.Think  of  $2.00  as  200. 


200- 


Each  time  the  boys  pay  1 penny  apiece, 
I group  of  22  pennies  is  used. 


The  pennies  are  now  in  22  piles  of  9.  Each 
.boy’s  share  is  9^.  2 pennies  are  left  over. 


\m 


22jm 

2 


.Each  boy’s  share 
is  9f!,  or  $.09. 


.Someone  must  pay  2^ 
more  than  his  share. 


A Patsy  has  $4.30  to  spend  for  6 
presents.  She  wants  to  spend  the  same 
amount  for  each  present.  How  much 
fcan  she  spend  for  each  present?  Will 
any  money  be  left  over?  If  so,  how 
much? 

THINK  When  you  finish  dividing,  you 
will  have  two  numbers.  One  will  be  the 
largest  amount  of  money  Patsy  can 
spend  for  each  present.  The  other 
will  be  the  money  left. 

$4.30-^  n = 6 Divide  430  by  6. 


B Mrs.  White  paid  $2.25  for  3 cakes 
of  the  same  price.  How  much  did  each 
take  cost? 

S2.25-^n  = 3 Divide  225  by  3. 


c The  girls  in  the  Tuesday  Club  have 
$1.50  to  spend  for  colored  paper. 

The  paper  costs  $.35  a package.  How 
many  packages  can  they  buy?  Will  they 
have  any  money  left?  If  so,  how  much? 


Bhink  When  you  finish  dividing, 
one  number  will  be  the  number  of 
packages  of  paper.  The  remainder 
will  be  the  amount  of  money  left. 

$1.50  4- $.35  = n Divide  150  by  35. 


D George  bought  50^  worth  of  2-cent 
postcards  at  the  post  office.  How  many 
postcards  did  he  get?  Did  he  have  any 
Flrioney  left?  If  so,  how  much? 

$.50  $.02  = n Divide  50  by  2. 


E How  many  15-cent  paper  dolls  can 
Carol  buy  with  $.75?  Will  she  have 
any  money  left?  If  so,  how  much? 

F Twelve  Cub  Scouts  bought  a plant 
for  their  den  mother.  They  shared 
the  cost  equally.  The  plant  cost  $3. 

How  much  was  each  boy’s  share?  Did 
anyone  have  to  pay  more  than  his 
share?  If  so,  how  much? 

G Mrs.  White  paid  $.98  for  2 lb. 
of  salted  peanuts.  The  peanuts  cost 
how  much  a pound? 

H Tony  paid  $.87  for  3 goldfish.  If 
the  fish  were  all  the  same  price,  how 
much  did  each  fish  cost? 

I Five  boys  earned  $2.25  by  raking 
leaves.  They  shared  the  money  equally. 
How  much  was  each  boy’s  share?  Was 
any  money  left  over?  If  so,  how  much? 
j Mary  paid  72^  for  1 dozen 
doughnuts.  The  doughnuts  cost  how 
many  cents  apiece? 

K How  many  15-cent  candy  apples 
can  Ellen  buy  with  $1?  Will  she  have 
any  money  left?  If  so,  how  much? 

L Don  earned  $2  to  buy  film  for  his 
camera.  The  film  costs  $.39  per  roll. 

How  many  rolls  of  film  can  he  buy? 

Will  he  have  any  money  left?  If  so,  _ 
how  much?  t 


88 


Now  you  should  be  able  to  divide  amounts  of  money. 


87 


1 Have  the  children  read  the  problem  and  relate 
it  to  the  equation  and  picture.  Note  that  this 
problem  involves  the  same  numbers  as  the  pre- 
vious problem,  but  novY  the  22  tells  hovY  many 
equal  groups  there  are,  not  hovY  many  there 
are  in  each  group. 

2 Tell  the  children  that  here  also  the  money  is 
to  be  thought  of  as  pennies. 

3 Explain  that  the  pennies  are  to  be  put  into 
22  equal  piles  [one  pile  for  each  of  the  22 
boys].  Point  out  that  the  picture  shovYS  that 
a penny  has  been  put  dovYn  for  each  boy  and 
that  22  pennies  have  been  used.  Tell  the  class 
that  each  time  another  penny  is  put  in  each  of 
the  22  piles  a group  of  22  pennies  is  used. 

4 Discuss  the  division  process  just  as  you  would 
for  any  other  example. 

5 Help  the  class  see  that  this  picture  shows 
what  the  9 and  the  2 in  the  computation 
stand  for. 


88 


1 Let  the  children  tell  what  happens  each  time 
Patsy  puts  a penny  in  each  of  6 piles.  Have 
them  tell  why  430  is  divided  by  6.  Discuss 
what  the  answer  and  the  remainder  represent. 

2 Have  the  class  discuss  and  explain  this  prob- 
lem in  the  same  way  as  Problem  A. 

3 Tell  the  children  to  find  out  how  many  equal 
groups  there  are;  let  them  go  through  a dem- 
onstration and  discussion  to  show  what  hap- 
pens. [Quantities  in  these  problems  have  been 
kept  small  so  that,  if  you  want  to,  you  can 
useTTioney  and  work  out  the  answer.] 

4 Let  pupils  work  independently  on  Problems  D 
to  L.  They  should  write  the  proper  equation 
with  n for  the  missing  number,  compute,  and 
finally  rewrite  the  equation  with  the  answer. 

5 Discuss  any  problems  that  caused  trouble.  Re- 
fer to  pages  86  and  87,  if  necessary. 


i89-90 


Using  arithmetic;  Checking 


Expanded  Notes  are  not  considered  necessary  for  these  lessons. 


up 


I Objectives 

The  child  practices  solving  types  of  problems  that  have 
been  presented  so  far. 


! Vocabulary 

' New  words  page  89  trunk*^,  age*,  planet,  Mercury, 
I Jupiter,  stars*,  caterpillars,  member*;  page  90  com- 
1 passes 


I Comments 

' Let  the  children  work  these  problems  without  any  pre- 
liminary discussion.  When  they  have  completed  the  set 
and  checked  their  answers,  let  them  help  one  another 
with  the  problems  that  only  a few  children  missed. 
jSpend  most  of  the  discussion  time  on  problems  that 
many  of  the  children  missed. 

In  connection  with  the  “Checking  up"  section,  refer 
to  “Providing  for  the  able  pupil"  in  the  Expanded  Notes 
for  page  18  (pages  258-260)  and  to  Activity  9,  page  360 
for  an  activity  the  able  pupils  might  profit  from. 


Answers 
Using  arithmetic: 

IA  41-18=[23] 

IB  28+[18]=46 
C 75-M5  = [5] 
ilD  365-^88=[4] 
and  13  rm., 
about  4 

Do  nothing  with  the 
remainder  in  this 
problem  because  13 
is  not  large  enough 
' to  add  another  year 
i in  rounding  off. 

|E  4380-^88 =[49] 

I and  68  rm.  The 
I answer  is  "About 
I 50  years." 

88-7=[12]  and 
j ; 4 rm.,  12  weeks  and 

I 4 days 
|G  88-^30=[2]  and 
I 28  rm.,  about  3 months 


H 170-93  = [77Jor 
93 +[77]  =170 
I 81-65=[16] 

J 24-[5]=19 
K $18.00-[$.75]=24 
We  divide  1800  by  24 
because  we  must  think 
of  $18  as  1800  cents 
in  order  to  be  able  to 
divide  by  24. 

L 62 -24 =[38] 

M $3.50 ^$.85= [4]  and 
10^  rm. 

N 2 X $2.79 =[$5.58]  or 
$2.79 + $2.79 =[$5.58] 

O $18.00 -[$14.35] =$3.65 
P $2.40-4-[$.10]=24 
Q 90=6=[15] 

R [171]-48  = 123 


Checking  up: 
Test  1 

A 41  and  1 rm. 

E 18  and  4 rm. 

I 63 

B 19 

F 26  and  3 rm. 

J 88  and  1 rm. 

C 34  and  1 rm. 

G45 

K 90  and  3 rm. 

D 60  and  6 rm. 

H 62  and  4 rm. 

Test  2 

A 19  and  7 rm. 

E 8 

1 36 

B 50  and  2 rm. 

F 20  and  44  rm. 

J 51  and  8 rm. 

C 38 

G 42  and  3 rm. 

K 78  and  23  rm. 

D 29  and  7 rm. 

H 6 and  15  rm. 

Test  3 

A 45  and  1 rm. 

E 94  and  4 rm. 

I 34  and  2 rm. 

B 50  and  3 rm. 

F 47 

j 6 and  9 rm. 

C33 

G 50  and  4 rm. 

K 90 

D 12  and  49  rm. 

H9 

Test  4 

A $.29 

E 78  and  $.04  rm. 

I 24 

B 17  and  $.05  rm. 

F 67 

J 32 

C38 

G$.03 

K $.06  and  $.31  rm. 

D$.26 

H $.07  and  $.09  rm. 

H 


Lesson  briefs  89-90 


Using  arithmetic  □ 

□ In  science  class,  the  fifth  graders 
learned  that  a tree  trunk  has  1 ring 

for  each  year  of  the  tree’s  age.  One  tree 
trunk  had  41  rings,  and  another  had 
18  rings.  The  first  tree  was  how  many 
years  older  than  the  second  tree? 

03  The  boys  and  girls  had  planted 
some  beans.  One  day  they  noticed  that 
28  bean  plants  had  come  up.  The  next 
day  they  saw  that,  in  all,  46  bean 
plants  had  come  up.  How  many  had 
come  up  on  the  second  day? 

0 The  fifth  graders  wanted  to  plant 
75  seeds  of  corn.  They  could  plant  15 
seeds  in  a box.  How  many  boxes  did 
they  need  for  the  75  corn  seeds? 

□ The  fifth  graders  learned  that 
the  planet  Mercury’s  year  is  88  days 
long.  Our  year  has  365  days.  About 
how  many  of  its  years  would  Mercury 
have  during  one  of  our  years? 

THINK  What  do  you  do  with  the 
remainder  in  the  problem?  Why? 

Q They  also  learned  that  Jupiter  has 
about  4380  days  in  its  year.  About  how 
many  of  its  years  would  Mercury  have 
during  one  of  Jupiter’s  years? 

THINK  Is  the  remainder  large  enough 
to  add  one  more  year  to  your  answer? 


Q Suppose  that  Mercury  had  a 7-day 
week,  just  as  we  do.  How  many  weeks 
would  Mercury  have  in  one  of  its  years? 
How  many  days  would  be  left  over? 

0 If  Mercury  had  a 30-day  month, 
about  how  many  months  would  there 
be  in  one  of  its  years?  How  many  days 
would  be  left  over? 

Q John  was  reading  a book  of  170 
pages  about  stars.  He  had  read 
93  pages.  How  many  pages  did  John 
still  have  to  read  to  finish  the  book? 

n Patsy  and  Jane  collected  different 
kinds  of  seeds  and  pasted  them 
on  cardboard  to  show  the  class.  Patsy 
had  81  different  seeds.  Jane  had  65 
different  seeds.  Patsy  collected  how 
many  more  seeds  than  Jane? 

D The  class  had  24  caterpillars  in  a 
cage.  One  day  they  saw  that  some 
of  the  caterpillars  had  died.  There 
were  only  19  caterpillars  left.  How 
many  of  them  had  died? 

(a  Twenty-four  of  the  fifth  graders 
■belonged  to  a science  club.  In 
September  the  club  collected  $18 
in  dues  for  the  whole  year.  How  much 
did  each  club  member  pay  in  dues? 
THINK  Why  do  you  divide  1800  by  24? 


n There  were  62  fifth  graders  in  the 
school.  How  many  of  them  were  not 
members  of  the  science  club? 
ra  The  members  of  the  science  club 
planned  to  use  $3.50  of  the  dues 
to  buy  magnets.  Each  magnet  cost  85^. 
How  many  magnets  could  they  buy? 
How  much  money  would  they  have 
left  Over? 

□ The  boys  and  girls  also  bought 
2 compasses.  Each  compass  cost 
$2.79.  How  much  did  they  pay  for  both 
of  the  compasses? 

B At  the  end  of  the  year  the  science 
club  had  $3.65  left  of  the  money  that 
had  been  collected  in  dues.  How  much 
had  been  spent  during  the  year? 


□ The  members  of  the  science  club 
went  to  a museum  one  day.  The  tickets 
for  the  24  boys  and  girls  cost  $2.40. 
How  much  did  each  ticket  cost? 

B Tony  was  putting  pictures  of  birds 
in  the  science  club  scrapbook.  He  had 
90  pictures.  He  could  put  6 pictures 
on  each  page.  How  many  pages  did 
he  need? 

O The  boys  and  girls  in  the  science 
club  are  making  a large  picture  to  show 
what  groups  of  stars  they  can  find 
at  night.  They  cut  out  some  paper  stars 
to  paste  on  the  picture.  After  they  had 
used  48  stars  for  the  picture,  they 
still  had  123  stars  left.  How  many  stars 
had  they  cut  out?  n 


1 Have  the  children  work  independently  on 
Problems  A to  R (Problems  L to  R are  on  page 
90).  They  should  read  each  problem  and 
write  an  equation  with  n in  place  of  the  miss- 
ing number.  Then  they  should  comoute 


1 Be  sure  to  spend  some  time  in  discussing  the 
problems  that  cause  difficulty.  Refer  back  to 
the  pages  in  the  book  where  such  problems 
were  taught,  if  necessary. 

2 Remind  the  children  to  include  the  remainders 
in  writing  their  answers. 

3 Provide  answers  so  that  the  children  can  verify 
their  work.  Be  sure  to  discuss  any  exercises 
that  give  trouble. 


Checking  up  0 


Test  1 

Test  2 

Tests 

Test  4 

A 

83  2 = n 

A 

596^-31  = n 

□ 

361-4-8=0 

□ 

$.87  ^0  = 3 

B 

76-^4=n 

B 

902 -4- 18  =n 

□ 

303-4-6=0 

□ 

$1.24 $.07  = 0 

C 

103 -^3=n 

C 

2128-4-56=0 

B 

2607  H- 79  = 0 

B 

$.76  -4-  $.02  = 0 

D 

426  ^ 7 = n 

D 

732  -4-25  = 0 

□ 

649-4-50=0 

□ 

$2.34-4-0  = 9 

E 

94-^  5 = n 

E 

584-^73  = 0 

Q 

850^9=0 

B 

$4.72 -4- $.06=0 

F 

237 -^9=n 

F 

1004-4-48=0 

□ 

705-M5  = n 

□ 

$3.35  -4-  $.05  = 0 

G 

270H-6=n 

G 

2523  -4-  60  = 0 

B 

1654^33  = 0 

B 

$.72  -4-  0 = 24 

H 

500-H8=n 

H 

495 -4- 80  =-0 

Q 

576-4-64=0 

B 

$2.19-4-0  = 30 

1 

567H-9=n 

1 

612-4-17  = 0 

n 

1600  H-  47  = 0 

a 

$6.48 $.27  = 0 

J 

441^5=n 

J 

4700-4-92  = 0 

D 

525-4-86=0 

□ 

$4.80 -4- $.15  = 0 

K 

1 - 

723^8=n 

K 

5015-4-64=0 

□ 

2520^28=0 

□ 

$3.37-4-0  = 51  g 

90  End-of-block  to*ti  on  diviilon 


92 


Keeping  skillful 


Expanded  Notes  for  this  lesson  ore  on  pages  287-288. 


Objectives 

The  child  practices  a technique  for  selecting  partial 
quotients  in  division. 

Vocabulary 

There  are  no  nev/  words. 


Comments 

The  technique  for  estimating  the  first  partial  quotient 
in  a division  problem  introduced  on  page  77  of  this 
book  is  developed  further  in  this  lesson.  The  child  is 
taught  to  look  at  the  first  two  numerals  of  the  dividend 
and  think  of  them  as  representing  so  many  tens  or 
hundreds.  Then  he  can  use  these  numerals  to  state 
the  dividend  of  a ‘basic  fact.”  He  must  understand  that 
the  answer  to  this  "basic  fact”  is  so  many  tens  or  hun- 
dreds, not  ones. 

Discuss  Examples  A to  D with  the  children.  Then  have 
them  complete  the  work  that  has  been  started  in  the 
book.  When  they  have  finished,  let  them  discuss  their 


solutions.  Supply  answers  for  these  as  well  as  for  the 
exercises  in  the  two  blocks  at  the  bottom  of  the  page. 

Further  work  in  estimating  partial  quotients  is  done 
in  the  lesson  on  pages  205-206. 


Answers 


(block  1) 

A 383  and  4 rm. 

B 209  and  24  rm. 
(block  2) 

A 468 

B 220  and  3 rm. 

C 120  and  2 rm. 

D 324 
(block  3) 

A 528  and  3 rm. 

B 114  and  6 rm. 

C 213  and  21  rm. 
D 385  and  15  rm. 


C 281  and  25  rm. 
D 437 


E 232  and  1 rm. 
F 121  and  4 rm. 
G 650 

H 298  and  1 rm. 
E 126 


I 666  and  4 rm. 

J 877  and  6 rm. 

K 900  and  4 rm. 

L 729  and  5 rm. 

I 203 


F 200  and  13  rm.  J 812  and  22  rm. 
G 341  K 842 

H 573  and  20  rm.  L 828  and  5 rm. 


Keeping  skillful 

3451-H9=n 

□ 


□ 5876^28  = n 


)3451 

2700 


300 


28)5876 

5600 


200  0 


hundreds  9 = about  ■ hundreds. 
)y  300  in  the  answer.  Then  finish 
ing  the  example. 


jarki 


Think  of  5800  instead  of  5876.  If  you 
first  try  100  X 28,  you  will  subtract 
2800.  If  you  first  try  200  X 28,  you 
will  subtract  5600.  Using  200  X 28 
will  make  your  work  shorter.  Why? 
Can  you  use  300  X 28?  Why  or  why 
not?  Now  finish  working  the  example. 


9860-^35=n 


□ 18791-^43  = 0 


5)9860 

7000 


200 


43)18791 

17200 


400 


jink  of  9800.  If  you  first  try 
10  X 35,  you  will  subtract  3500.  If 
ju  first  try  200  X 35,  you  will  subtract 
)00.  Which  number  will  make  less 
irk  for  you?  Can  you  use  300  X 35? 
ny  or  why  not?  Finish  the  work. 


Think  of  18700  instead  of  18791.  Use 
as  many  hundreds  as  you  can  in  the 
answer.  If  you  try  200  X 43,  you  will 
subtract  8600.  If  you  try  300  X 43, 
you  will  subtract  ■.  Why  can  you  use 
400  X 43?  Finish  working  the  example. 

B 


936^2  = n 

G 

5200^8=  n 

A 

8979 -M7  = n 

G 

10912 

■^-32  = n 

883^4=  n 

H 

1193H-4=n 

B 

5250^  46  =n 

H 

14345 

-^25  = n 

602-r5=n 

1 

4000^6=  n 

C 

8967 -^42  = 0 

1 

10353 

■^-5i  = n 

j972-^3  = n 

J 

6145-^7  = 0 

D 

7330  19  = n 

J 

71478 

H-88  = n 

465^2  = n 

K 

8104 -^-9  = n 

E 

6804^  54  =n 

K 

61466 

-j-73  = n 

i851^7=n 

L 

5837^8=  n 

F 

4613-^  23  = n 

L 

78665 

-^95  = n 

1 Discuss  Example  A.  Point  out  to  the  children 
that  it  is  easy  to  multiply  when  all  except  one 
of  the  figures  in  the  partial  quotient  are  zeros. 
Also  get  them  to  see  that  a large  partial  quo- 
tient saves  work.  Be  sure  they  understand  why 
thinking  of  the  dividend  as  so  many  tens  or  so 
many  hundreds  helps  them  to  estimate  a 
partial  quotient.  Let  the  children  finish  work- 
ing the  example. 

2 Discuss  Examples  B,  C,  and  D in  the  same  way, 
and  let  the  children  finish  working  them. 

3 Assign  this  block  of  exercises.  When  the  chil- 
dren have  finished  working  them,  let  them 
compare  and  discuss  their  solutions.  Let  them 
decide  which  choice  of  partial  quotients  is 
most  efficient. 


Lesson  briefs  91 


92-95 


Looking  back;  Keeping  skillful 


Expanded  Notes  for  these  lessons  ore  on  pages  288-289. 


Objectives 

The  child  reviews  units  of  measure  and  their  equiva- 
lents. He  also  reviews  changing  measures  to  larger  and 
smaller  units. 


Vocabulary 

New  words  page  93  objects*,  load*,  limit 

Comments 

Units  of  measure  that  the  children  will  use  in  their  daily 
lives  are  illustrated  and  discussed  in  this  lesson.  Tables 
listing  the  equivalents  for  liquid  measures,  dry  meas- 
ures, temperature,  time,  length,  and  weight  are  pre-^, 
sented,  along  with  accepted  abbreviations.  Pupils 
should  learn  the  facts  in  these  tables  by  using  the  stand- 
ard units  of  measure  in  the  classroom  and  by  their  use 
in  exercises,  not  by  sheer  memorization. 

Have  as  many  as  possible  of  the  pictured  measuring 
instruments  available  in  the  classroom  so  that  the 
pupils  can  handle  them  and  learn  about  the  size  of  a- 
standard  cup,  pint,  quart,  and  gallon  through  use.  Lef 
them  measure  quantities  of  dried  beans,  sand,  or  water. 
Let  them  use  thermometers  to  get  experience  in  finding 
temperatures,  and  provide  a few  rulers  and  yardsticks 
for  measuring  lengths,  widths,  and  heights.  Small  ob- 
jects in  the  classroom  may  be  weighed,  and  the  abler 
pupils  might  conduct  a weighing  and  measuring  project 
and  make  a table  showing  the  weights  and  heights  of 
the  children  in  the  class. 

Page  92  provides  pictures  around  which  discussion 
may  be  centered.  Some  of  the  illustrations  show  units 
of  measure.  Others  show  objects  that  might  be  meas- 
ured by  using  these  units. 

Besides  the  tables  of  measurement  equivalents,  page 
93  presents  questions  to  stimulate  thought  and  discus- 
sion about  equivalents,  use  of  measures,  and  use  of 
tables  to  find  information. 

Page  94  reviews  reduction  of  measures.  Children  who 
have  studied  the  changing  of  measures  by  the  methods 
of  this  arithmetic  program  should  have  no  difficulty 
with  this  work.  Others,  who  may  have  memorized  rules 
for  changing  measures,  will  find  explanations  in  terms 
of  what  actually  happens  (the  matching  of  groups  and 


the  combining  or  separating  of  equal  groups).  Mud 
difficulty  is  caused  by  failure  to  relate  the  procedure 
of  changing  measures  to  familiar  problem  types.  The 
children  must  be  given  help  in  realizing  that  the  chang 
ing  of  measures  involves  multiplicative  and  divisive 
situations  with  which  they  are  already  familiar  anc 
that  it  requires  a type  of  thinking  they  have  alread) 
learned  to  use  in  solving  non-measurement  problems. 

In  changing  units  to  smaller  units,  the  child  shoulc 
learn  to  think  in  terms  of  the  group  -of  smaller  unit; 
that  is  equal  to  one  of  the  larger  units.  Then  he  mus' 
realize  that  for  each  larger  unit  he  will  have  one 
group  of  the  smaller  units.  He  should  easily  recognize 
that  finding  the  number  of  smaller  units  in  the  com- 
bined groups  is  a simple  matter  of  multiplication. 

To  change  units  to  an  equivalent  number  of  larger 
units,  he  must  ask  himself  how  many  of  the  smaller 
units  there  are  in  a group  that  equals  the  larger  unit 
Knowing  the  number  in  the  total  group  and  the  number 
in  each  of  the  equal  groups,  he  should  have  no  dif- 
ficulty in  realizing  that  division  will  provide  the 
answer. 

To  help  the  child  understand  what  he  is  doing  anc 
prevent  his  resorting  to  trial-and-error  procedures,  he 
should  be  required  to  write  equations  for  reduction 
problems.  For  example,  to  reduce  18  feet  to  yards7  he 
should  write  the  equation  1 8-^-3=  n.  He  should  be  able 
to  explain  that  3 represents  the  number  of  feet  in  each 
group  (yard)  and  that  n represents  the  number  of  groups 
of  3,  or  the  number  of  yards.  To  change  6 yards  to  feet 
he  should  write  the  equation  6X3  = n.  He  should  be 
able  to  explain  that  6 represents  the  number  of  groups 
of  3 feet  (yards),  3 represents  the  number  of  feet  in 
each  group  (yard),  and  that  n represents  the  total  num- 
ber of  feet. 

In  working  with  this  lesson,  be  sure  to  give  the 
children  plenty  of  opportunities  to  discuss  situations 
in  which  they  have  seen  the  measuring  instruments 
shown  on  page  92.  Stress  the  need  for  scales  and  stand- 
ard units  in  the  linear  type  of  measurement,  and  let 
the  children  discuss  how  the  various  scales  are  like 
and  unlike  each  other.  Also  discuss  good  habits  and 
techniques  in  measuring  when  using  these  scales. 


Page  95: 

(block  1) 

A 72^3=[24] 

B 64^8=[8] 

C 19X2=[38] 

D 180X60 =[10,800] 
Ie  763-^7 =[109] 

F 27X12=[324] 

G 42X36=[1512] 

H 28-2=[14] 
i 9X60 =[540] 

'J  6X2000 =[12,000] 
K 4X5280  = [21, 120] 
L 192^16=[12] 
22X32 =[704] 

|N  17X8=[136] 

!0  60-f-4=[15] 


(block  2) 

A 84^ 2 =[42] 

B 96-^4  = [24] 

C 39X2=[78] 

D 600^ 8 = [75] 

E 34X3=[102] 

F 36-2=[18] 

G 156^12  = [13] 

H 72^12  = [6] 

I 4X2000  = [8000] 
J 14X52=[728] 

K 120^24=[5] 

L 65X16=[1040] 
M 8X8=[64] 

N 13X8=[104] 

O 52X4=[208] 


(block  3) 

A 135^3=[45] 

B 47X7=[329] 

C 58^2=[29] 

D 1440 -^60 =[24] 
E 40-^8=[5] 

F 24X12=[288] 
G 7X24=[168] 

H 192-^32  = [6] 


I 10X5280  = [52,800] 
J 144-^12=[12] 

K 32^4=[8] 

L 420-^60  = [7] 

M 15X12=[180] 

N 144^36=[4] 

O 12X8  = [96] 


Answers 

Page  93: 

A Liquid  measures 
B Ice  cream,  milk,  molasses,  etc. 

C Pictures,  desk  tops,  books,  etc. 

D Dry  measures 

E The  thermometer  at  the  left  is  one  type  of  cooking 
thermometer.  It  measures  from  120°  to  300°  above 
zero.  The  other  thermometer  is  an  outdoor  tem- 
perature thermometer.  It  measures  from  30°  below 
zero  to  120°  above  zero. 

F Yes 

G Counting  table;  eggs,  ears  of  corn,  oranges,  etc. 

H Butter,  cookies,  sugar,  etc. 

The  equations  that  follow  for  pages  94  and  95  are 
those  the  child  would  use  in  changing  the  measures 
to  other  units.  The  answer  is  bracketed  in  each  equa- 
tion. Use  your  own  judgment  as  to  whether  or  not  the 
;child  should  be  required  to  make  an  equation  for  each 
iexercise. 

Page  94: 

|A  2X8=[16] 

;B  8H-4=[2] 

C 48X7=[336] 

|D  72-8=[9] 

E 5X36  = [180] 


Keeping  skillful: 


(block  1) 

(block  2) 

(block  3) 

A 

875 

A 

168 

A 

$104.98 

B 

2574 

B 

44 

B 

$4.16 

C 

2696 

C 

31 

C 

$2.61 

D 

5208 

D 

704  and  2 rm. 

D 

$1.33 

E 

1615 

E 

899  and  3 rm. 

E 

$13.57 

F 

1950 

F 

19  and  1 1 rm. 

F 

$161.84 

G 

16,107 

G 

58  and  17  rm. 

G 

$72.60 

H 

23,552 

H 

202  and  8 rm. 

H 

60 

I 

5448 

I 

45  and  86  rm. 

I 

$10.67 

J 

64,080 

J 

83  and  7 rm. 

J 

$752.76 

K 

87,032 

K 

622 

K 

$4.31 

L 

90,090 

L 

914  and  26  rm 

L 

23 

M 

97,240 

M 

205  and  40  rm. 

M 

$2.25 

F 96-32  = [3] 
G 2X32  = [64] 
H 27X3=[81] 

I 42^7  = [6] 

J 128-M6=[8] 


Lesson  briefs  92-95 


Looking  back 


This  lesson  will  help  you  to  check  up  on  what  you  know 
about  measures. 


92  Roteaching  of  mBasufomenI  Bquivolents  and  chonglng  of  mBosures 


liquid  measures 

time 

bushel— bu. 

2 tablespoonfuls  = EV 

60  seconds  = 1 minute 

cup— c. 

1 fluid  ounce 

60  minutes  = 1 hour 

day— da. 

8 fluid  ounces  = 1 cup 

24  hours  = 1 day 

dozen— doz. 

2 cups  = 1 pint 

fluid  ounce — fl.  oz. 

2 pints  = 1 quart 

foot— ft. 

4 quarts  = 1 gallon 

calendar 

gallon— gal.  CJ 

8 pints  = 1 gallon 

7 days  = 1 week 

hour— hr.  “ 

52  weeks  = 1 year 

inch— in. 

12  months  = 1 year 

mile — mi. 

temperature 

365  days  = 1 year 

minute — min. 

Water  freezes  at  32°  above  0. 

month— mo., 

Water  boils  at  212°  above  0. 

length 

ounce— oz. 

12  inches  = 1 foot 

peck— pk. 

dry  measures 

36  inches  = 1 yard 

pint— pt. 

2 dry  pints  = 1 dry  quart 

3 feet  = 1 yard 

pound— lb. 

8 dry  quarts  = 1 peck 

5280  feet  = 1 mile 

quart— qt. 

4 pecks  = 1 bushel 

1760  yards=l  mile 

second— sec. 

32  dry  quarts  = 1 bushel 

tablespoonful— tbs. 

ton— T. 

weight 

week— wk. 

counting 

16  ounces  = 1 pound 

ya rd — yd. 

12  things  = 1 dozen 

2000  pounds  = 1 ton 

year— yr. 

96 


□ Would  you  use  the  table  of  liquid 
measures  or  the  table  of  dry  measures 
to  find  how  many  cups  are  in  a quart? 

□ What  can  you  think  of  that  is  sold 
by  the  pint,  quart,  and  gallon? 

H What  objects  do  you  see  in  your 
schoolroom  that  could  be  measured 
with  a foot  ruler? 

□ Which  table  of  measures  would  you 
use  to  find  how  many  pecks  there  are 
in  a bushel? 


II  What  is  the  lowest  temperature 
that  can  be  measured  with  each 
of  the  thermometers  in  Picture  D? 

D Should  a truck  and  a load  of  rocks 
that  together  weigh  6583  lb.  go  over 
a bridge  that  has  a load  limit  of  4 tons? 
Q Which  table  above  tells  the  number 
of  things  in  a dozen?  What  things  have 
you  bought  by  the  dozen? 
in  Name  some  foods  that  are  bought 
by  the  pound. 
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1 For  Picture  A,  ask  the  children  questions  like 
these:  "What  do  you  see  in  this  picture?  What 
do  they  measure?  What  measurement  ideas  do 
they  represent?  [7  da.  = l wk.,  365  da.  = 1 yr., 
12mo.  = l yr.,  60sec.  = l min.,  60  min.  = 1 hr.] 
How  many  hours  are  there  in  a day?” 

2 Adapt  Note  1. 

3 Ask,  "What  do  you  see  in  this  picture?  What 
measuring  instrument  illustrated  above  on  this 
page  is  commonly  used  to  measure  what  is 
shown  here?” 

4 Ask,  “What  reading  on  a thermometer  does 
ice  water  suggest  to  you?  What  reading  does 
boiling  water  suggest?” 

5 Discuss  this  picture  with  the  children  and 
bring  out  that  it  suggests  measuring  time  and 
distance.  Ask  them  which  of  the  instruments 
in  Pictures  A to  G can  be  used  in  measuring 
time  and  disfance.  Discuss,  also,  how  the  sun 
is  used  to  measure  time. 


1 Do  not  ask  the  children  to  memorize  these 
tables.  Instead,  let  them  do  some  actual  meas- 
uring in  which  they  use  these  equivalents. 
Have  as  many  measuring  instruments  as  pos- 
sible on  hand,  so  that  they  can  verify  the 
equivalents.  (They  might  pour  4 cups  of 
water  into  a quart  jar.)  Conduct  experiments 
showing  that  water  freezes  at  32°  Fahrenheit 
(using  melting  ice  cubes  in  a bowl)  and  that 
water  boils  at  212°.  Also  let  the  children  make 
posters  illustrating  equivalents.  Have  them 
show  mathematically  that  if  5280ft.  = l mi., 
1760  yd.  = l mi. 

2 After  the  children  study  these  abbreviations, 
have  them  cover  the  list  of  abbreviations  and 
copy  the  tables  at  the  left,  using  abbreviations. 

3 Have  the  children  answer  and  discuss  these 
questions,  using  the  tables  above  whenever 
they  need  to. 


□ A farmer  sold  2 pecks  of  small  U 
tomatoes.  This  was  equal  to  how  many 
dry  quarts? 

THINK  Look  at  Picture  A.  Each  peck 
is  equal  to  a group  of  8 quarts. 

2 pecks  are  equal  to  2 groups  of  8 
quarts.  2 X 8 = n.  The  2 pecks 
^ of  tomatoes  were  equal  to  B quarts 
of  tomatoes. 

□ Another  farmer  sold  8 pecks  of  0 
potatoes.  This  was  equal  to  how  many 
bushels? 

THINK  Look  at  Picture  B.  Each  group 
i of  4 pecks  is  equal  to  1 bushel. 
i8  pecks  are  equal  to  ■ groups 
1 of  4 pecks.  8-^4=  n.  The  8 pecks 
of  potatoes  were  equal  to  ■ bushels. 

jl  H 48  weeks  are  equal  to  how  many 
i I days? 

1 THINK  Each  week  is  equal  to  a group 
lof  ■ days.  48  weeks  are  equal  to 
j’48  groups  of  7 days.  48  X 7.=  n. 


□ 72  pints  are  equal  to  how  many 
gallons? 

THINK  Each  group  of  8 pints  is  equal 
to  ■ gallon.  72  pints  are  equal  to 
H groups  of  8 pints.  72  -^8=  D. 

B 5 yards  are  equal  to  how  many 
inches? 

THINK  Each  yard  is  equal  to  a group 
of  ■ inches.  5 yards  are  equal  to 
■ groups  of  36  inches.  5 X 36  = n. 

□ 96  dry  quarts  are  equal  to  how 
many  bushels? 

THINK  Each  group  of  32  quarts  is 
equal  to  ■ bushel.  96  quarts  are 
equal  to  ■ groups  of  32  quarts. 
96^32  = n. 

0 2 bushels  are  equal  to  ■ quarts. 

□ 27  yards  are  equal  to  ■ feet  Q 
D 42  days  are  equal  to  ■ weeks. 

□ 128  ounces  are  equal  to  ■ pounds. 


72  ft.  = Byd.  _ 

A 

84  pt.  = ■ qt.  „ 

□ 

135  ft.  = ■ yd.  D 

64  qt.  = ■ pk.U 

B 

96  pk.  = ■ bu.U 

□ 

47  wk.  = ■ da. 

19  pt.  = ■ c.- 

C 

39  qt.  = ■ pt. 

B 

58  tbs.  = ■ fl.  oz. 

180  min.  = ■ sec. 

D 

600  pt.  = ■ gal. 

B 

1440  sec.  = ■ min. 

763  da.  = H wk. 

E 

34  yd.  = ■ ft. 

B 

40  qt.  = ■ pk. 

27  doz.  = ■ things 

F 

36  c.  = ■ pt. 

B 

24  ft.  = Bin. 

42  yd.  = ■ in. 

G 

156  in.  = ■ ft. 

B 

7 da.  = ■ hr. 

28  tbs.  = ■ fl.  oz. 

H 

72  mo.  = ■ yr. 

192  qt.  = ■ bu. 

9 hr.  = ■ min. 

1 

4T.  = Hlb. 

D 

10  mi.  = ■ ft. 

6 T.  = ■ lb. 

J 

14  yr.  = ■ wk. 

□ 

144  things  = ■ doz. 

4 mi.  = ■ ft. 

K 

120  hr.  = H da. 

□ 

32  pk.  = Bbu. 

192  oz.  = ■ lb. 

L 

65  lb.  = Boz. 

□ 

420  min.  = ■ hr. 

22  bu.  = ■ qt. 

M 

8 c.  = ■ fl.  oz. 

jh 

15  yr.  = ■ mo. 

17  c.  = Bfl.  oz. 

N 

13  gal.  = ■ pt. 

B 

144  in.  = ■ yd. 

60  qt.  = ■ gal. 

O 

52  bu.  = ■ pk. 

B 

12  c.  = Hfl.  oz. 

Now  you  should  know  how  to  change  measures 
to  larger  or  smaller  measures  of  the  same  kind. 


jij  Keeping  skillful 


a 125  X 7=  n 

A 

672-^4=n“ 

A 

29X$3.62  = n Q 

p 6X429  = n 

B 

396  9 = n 

B 

$5.05- $.89  =n 

a 8 X 337  = n 

c 

186-r-6=n 

C 

73(z!  + 46j!!-l-62^-|-80j'=n 

ijn  84  X 62  = n 

D 

2114^3=n 

D 

$9.31  H-n  = 7 

|a  i7X95  = n 

E 

7195 -^8=n 

E 

$20  - $6.43  = n 

a 15X  i30  = n 

F 

258H-13  = n 

F 

56X$2.89=n 

3 413X39=n 

G 

3729-^64=n 

G 

132X$.55=n 

3 64  X 368  = n 

H 

5866  ^ 29  = n 

H 

$300  ^ $5  = n 

a 24  X 227  = n 

1 

4001^  87  = n 

1 

$4.03-1- $2.66-1- $3.98  = n 

d 80X801  = n 

J 

2995^  36  =n 

J 

164  X $4.59=  n 

a 184  X 473  = n 

K 

34210-55=n 

K 

$14.08- $9.77  = n 

!l  234X385  = n 

L 

65834^  72  = n 

L 

$3.22  = $.14=n 

P 143X680=n 

M 

9060  44  = n 

M 

$83.25-^0  = 37 
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1 Tell  the  children  to  refer  to  Picture  A as  they 
read  this  problem  and  the  explanatory  mate- 
rial. Be  sure  they  understand  that  8 quart 
boxes  are  equal  to  1 peck  basket.  Ask  how  the 
picture  shows  that  2 pecks  are  equal  to  2 
groups  of  8 quarts.  Ask  how  many  2 groups 
of  8 are.  Help  the  class  determine  that  this 
is  a multiplicative  situation. 

2 Have  pupils  refer  to  Picture  B as  they  read 
Problem  B and  the  text  labeled  “Think.”  Be 
sure  they  understand  that  8 is  divided  by  4 
because  there  are  8 pecks  in  all  and  1 group 
of  4 pecks  is  equal  to  1 bushel. 

3 Discuss  Problems  C to  F,  adapting  the  proce- 
dures of  Note  1 to  Problems  C and  E,  and 
Note  2 to  Problems  D and  F. 

4 Assign  Problems  G to  J as  written  work. 


1 Assign  these  exercises  as  written  work.  Ask 
the  children  to  write  an  equation  for  each, 
using  the  letter  n to  hold  a place  for  the 
answer.  When  they  have  found  the  answer, 
they  should  rewrite  the  equation  and  insert 
the  answer.  You  might  test  the  ability  of 
the  children  to  read  abbreviations  by  having 
them  read  the  exercises  aloud  as  they  verify 
their  answers.  If  a child  can  do  these  exercises 
directly  without  writing  equations,  permit  him 
to  do  so. 

2 Assign  these  exercises  on  multiplication  as 
written  work. 

3 When  the  children  have  finished  the  multipli- 
cation, assign  these  division  exercises  as  writ- 
ten work. 

4 This  block  of  exercises,  which  involves  the  four 
processes  and  numerals  representing  money, 
may  also  be  used  as  written  work.  Warn  the 
children  that  sometimes  the  answer  will  not 
be  written  as  dollars  and  cents. 
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Lesson  briefs  92-95 


96-100 


Exploring  problems 


Expanded  Notes  for  this  lesson  ore  on  pages  290-292. 


Objectives 

The  child  learns  to  solve  problems  that  require  two 
or  more  individual  computations  (steps)  to  get  the 
final  answer.  He  learns  to  make  a basic  or  "master" 
equation  that  describes  a problem  situation  in  which 
more  than  one  number  is  to  be  found. 


Vocabulary 

New  words  page  96  hooks*;  page  99  several*;  page 
100  mail,  gathered*,  dinner*,  glasses*,  supplies*, 
talked* 


Comments 

Children  need  special  training  in  learning  how  to 
handle  problems  in  which  needed  facts  are  not  readily 
apparent.  They  must  learn  how  to  put  together  and  use 
such  "hidden"  facts  to  find  the  answer.  This  they  can 
do  by  building  on  to  what  they  have  already  learned 
about  problem  solving. 

The  child  should  be  taught  to  think  somewhat  as 
follows:  "What  is  the  main  thing  I am  going  to  find 
out  in  this  problem?  Are  there  problems  I need  to 
solve  before  I can  get  the  final  answer?" 

In  Seeing  Through  Arithmetic  5,  the  child  is  taught 
to  make  a master  equation  that  describes  the  problem. 
The  making  of  one  master  equation  causes  him  to  think 
about  the  total  setting.  It  helps  him  to  see  the  problem 
situation  as  a whole  and  is  in  line  with  the  approach 
used  throughout  this  program.  This  approach  to  prob- 
lem solving  is  in  direct  contrast  to  traditional  methods 
wherein  the  child  is  taught  to  look  at  the  "parts"  and 
then  work  toward  the  whole,  frequently  without  under- 
standing what  he  is  doing. 

In  problems  of  two  or  more  steps,  as  well  as  in  one- 
step  problems,  n is  used  in  the  equation  to  hold  a 
place  for  the  principal  unknown  number,  or  final 
answer.  Screens  (suggesting  the  hiding  of  numerals) 
are  used  to  hold  a place  for  the  missing  numerals 
that  can  be  found  through  study  of  the  problem. 

The  master  equation  for  a problem  of  two  or  more 
steps  can  indicate  any  of  the  four  processes  and  can 
have  many  forms:  ■-fB  = n,  21 —•■  = n,  3XH=n, 
8-^B=n,  etc.  The  first  equation  above,  for  example. 


is  for  a three-step  problem  and  is  used  in  solving 
Problem  A on  page  96.  The  master  equation  must  be 
an  additive  one:  H+B^n.  The  two  missing  numbers 
that  must  be  added  to  get  the  final  answer  can  be 
found  by  multiplication:  2X10,  for  Tony’s  hooks  and 
2X12  for  Jim's.  When  these  numbers  have  been  deter- 
mined, the  numerals  can  be  inserted  in  the  master  equa- 
tion, and  the  answer  can  then  be  found  by  addition. 

When  you  ask  the  children  to  solve  the  problems 
provided  for  written  work  on  page  100,  you  should 
instruct  them  to  make  the  master  equation  for  each 
problem.  If  they  need  to  compute  to  get  the  missing 
numerals  that  will  replace  the  screens,  have  them  show 
this  work,  as  well  as  the  computation  for  the  final  nu- 
meral that  replaces  the  letter  n.  This  will  force  the 
children  to  think  before  they  compute,  and  seeing  the 
computation  will  help  you  locate  their  difficulties.  A 
suggested  way  for  pupils  to  show  their  work  is  given 
in  the  sample  below. 


A 


- A XI  tsSb 

□ +0- n 

3(o-hS7»ir\ 

3i» 

AJL 
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Answers 

Pages  99-100: 


In  this  answer  key  the  numeral  that  replaces  n in  the 
equation  is  bracketed.  The  numeral  that  replaces  a 
screen  in  the  equation  is  enclosed  in  parentheses.  The 


child  will  not  use  parentheses  and  brackets.  They  are 
merely  used  to  keep  things  clear  in  this  answer  key. 


A 3 X (80) =[2401 
B $4.20^($.60)=[7] 
C (36)+20=[56]or 
204-(36)=[56] 

D $.88-($.22)=[4] 
E 3X(5)=[15] 


F (26)-9=[17] 

G 3X(8)=[241 
H (15)X$.02=[$.30] 

I (42) -20 =[22] 

J $10.00 -($9.78)  = [$.22] 
K $.45 + ($.20) =[$.65] 


Exploring  problems 


Tony  bought  2 cards  of  fish  hooks 
with  10  hooks  on  each  card.  Jim  bought 
2 cards  of  fish  hooks  with  12  hooks 
on  each  card.  How  many  fish  hooks 
did  the  boys  buy  in  all? 


.Think  of  the  hooks  Tony  bought  and 
the  hooks  Jim  bought  as  one  group. 


Total  number  of  hooks  Tony  bought 

Total  number  of  hooks 
Jim  bought 


a+H=n 
0 ^ 


Number  of  hooks 
the  boys  bought 
in  all 


First  you  must  find  the  number  of  hooks 
Tony  bought  and  also  the  number  of 
hooks  Jim  bought. 


compute 


Number  of  cards  Tony  bought 

Number  of  hooks  on  each  card 


2X10= 


Number  of  hooks  Tony 

[ bought  in  all 


-You  must  find  this  number. 


Think  of  Tony's  hooks  as  one  group. 

Multiply  10  by  2.  Tony  bought  20  fish  hooks. 

Number  of  cards  Jim  bought 

Number  of  hooks  on  each  card 

Number  Jim  bought  in  all 


r 


r 


2X12=1 


-You  must  find  this  number. 


Think  of  Jim’s  hooks  as  one  group. 

Multiply  12  by  2.  Jim  bought  24  fish  hooks. 


Number  of  hooks  Tony  bought 

Number  of  hooks  Jim  bought 

Number  they  bought  in  all. 


r 


r 

20+24=n 

t_You  must  find  this  number, 

.Think  of  the  fish  hooks  as  one  group. 

Add  24  to  20. 

The  boys  bought  44  fish  hooks  in  all. 


1 Have  the  pupils  read  the  problem  and  then 
look  at  Picture  A.  Some  children  will  see  im- 
mediately how  many  fish  hooks  each  boy 
bought,  but  explain  that  problems  are  not 
always  so  easy  and  that  here  we  are  studying 
an  approach  that  will  work  for  harder  prob- 
lems. 

2 Have  the  children  look  at  Picture  B.  Ask  how 
we  could  find  out  how  many  fish  hooks  the 
two  boys  bought  if  we  knew  how  many  each 
boy  bought. 

3 Call  the  pupils’  attention  to  the  equation. 
Explain  that  the  red  screen  stands  for  the 
total  number  of  hooks  Tony  bought,  the  blue 
screen  for  the  total  number  of  hooks  Jim 
bought,  and  n for  the  total  number  of  hooks 
both  boys  bought.  Ask  how  we  know  that  the 
total  is  to  be  found  by  addition.  Then  have 
the  children  read  the  text  opposite  Picture  B 
and  discuss  why  they  must  first  find  the  num- 
ber of  hooks  each  boy  bought. 
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1 Help  the  pupils  identify  the  cards  of  fish 
hooks  in  Picture  C as  those  Tony  bought.  The 
dotted  background  should  suggest  combining. 
Make  sure  the  pupils  see  that  the  two  groups 
of  hooks  are  equal  and  that  multiplication  is 
the  correct  process  to  use.  Have  them  study 
the  equation  and  multiply. 

2 Get  the  children  to  identify  the  hooks  in 
Picture  D as  those  Jim  bought.  Again  they 
must  see  that  2 cards  are  to  be  combined  and 
that,  since  there  are  2 equal  groups  of  12, 
multiplication  should  be  used.  Have  them 
study  the  equation  and  multiply. 

3 Have  the  pupils  compare  the  hooks  in  Picture 
E with  those  in  Picture  B.  Also  have  them 
look  at  the  equation  opposite  Picture  B.  Ask 
them  if  they  know  what  numerals  should  be 
where  the  screens  are.  Call  attention  to  the 
equation  in  E,  which  shows  these  numerals 
inserted  for  the  screens.  Then  tell  pupils  to 
add  to  find  the  answer. 

Lesson  briefs  96-100 


see 


Together,  Tony  and  Jim  caught  21  fish. 
Tony  sold  5 of  the  fish  to  his  friends,  and 
Jim  sold  4 of  the  fish  to  his  friends.  How 
many  fish  did  the  boys  have  left  then? 


Number  of  fish  the  boys  caught 

Number  of  fish  sold 


Number  they 
had  left 


21-1 


i=n 


First  you  must  find  the  number  of  fish 
the  boys  sold  in  all. 


compute 


Number  of  fish  Tony  sold 

Number  of  fish  Jim  sold 

I ^ Number  they  sold  in  ; 

5+4=B  You  must  find 

t this  number. 

_Think  of  the  fish  Tony  and  Jim  sold 
as  one  group. 

Add  4 to  5.  The  boys  sold  9 fish. 


□ 

□ 


. Number  of  fish  the  boys  caught 

Number  of  fish 

they  sold  in  all 

Number  of  fish 

J,  they  had  left 

— 9~n  You  must  find 
t this  number. 


Imagine  that  the  9 fish  are  gone. 
Subtract  9 from  21. 

The  boys  had  B fish  left. 


A Tony  fished  for  35  minutes  in  the 
morning  and  45  minutes  in  the  B 
afternoon.  He  did  this  every  day 
for  3 days.  For  how  many  minutes 
in  all  did  he  fish  during  the  3 days? 


B Before  the  fishing  trip  Jim  earned^ 
40^  each  morning  and  20j!  each 
afternoon  for  several  days.  He  earned 
$4.20  in  all.  For  how  many  days  did  he 
work  to  earn  this  money? 
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1 Let  the  pupils  read  Problem  A and  determine 
what  the  central  action  of  the  problem  is 
[separating].  Help  them  see  that  Picture  A 
shows  the  21  fish  and  the  two  empty  pans 
into  which  are  to  be  put  the  two  groups  of 
fish  the  boys  sold. 

2 Discuss  how  this  equation  shows  the  main 
action  for  this  problem. 

3 Make  sure  the  children  realize  that  they  must 
know  the  total  number  of  fish  Tony  and  Jim 
sold  in  order  to  find  how  many  were  left.  Ask 
them  if  combining  the  number  of  fish  in  the 
two  groups  the  boys  sold  will  give  the  total 
number  sold. 

4 They  should  see  that  the  dotted  background 
in  this  picture  suggests  combining  and  that 
the  new  equation  shows  the  combining  of  the 
group  of  4 fish  with  the  group  of  5 fish.  Have 
pupils  read  the  text. 


??_ 

1 Get  the  pupils  to  see  that  the  numeral  that 
stands  for  the  total  number  of  fish  the  boys 
sold  has  now  been  inserted  in  the  first  equa- 
tion. Have  them  subtract  to  find  how  many 
fish  the  boys  had  left. 

2 Ask  the  children  to  read  this  problem.  Help 
them  see  that  the  master  equation  should  be  a 
multiplication  equation. 

3 Let  the  pupils  study  the  equation,  tell  what 
part  of  the  problem  the  screen  represents, 
and  tell  how  to  find  the  number  it  stands  for. 

4 Have  the  pupils  take  turns  reading  these  sen- 
tences. Then  have  them  follow  the  directions 


Number  of  days. 


Amount  Jim  earned  in  all. 


and  do  the  work  to  find  the  answer. 


B 


Total  number  of  minutes 

he  fished  each  day. 


1 1 r 

3xa=n 


Number  of  minutes 
he  fished  in  all. 


.Total  amount 
he  earned  each  day. 


1 r 

$4.2Q~i~^=n 


Number  of  days 
he  worked. 


100 


First  find  the  number  of  minutes 
Tony  fished  each  day.  To  do  this,  add 
FI  45  to  35.  Put  80  in  the  equation. 

3 X 80  = n 
Multiply  80  by  3. 

Tony  fished  ■ minutes  in  all  during 
the  3 days. 


First  find  the  total  amount  Jim  earned 
each  day.  To  do  this,  add  $.40  to  $.20. 
Put  $.60  in  the  equation. 

$4.20 $.60  = n 
Divide  $4.20  by  $.60. 

Jim  worked  for  ■ days  to  earn 
the  money. 


5 Have  the  children  read  this  problem,  and 
help  them  to  determine  that  they  should 
divide  in  the  master  equation. 

6 Ask  the  pupils  to  explain  each  part  of  the 
equation,  read  the  text  below,  and  do  the 
work  to  find  the  missing  numbers. 
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c Jim's  mother  baked  3 doz.  sugar 
cookies  and  20  chocolate  cookies 
for  the  fishing  trip.  How  many  cookies 
did  she  bake  in  all? 

THINK  B + 20  = n 

First  find  how  many  sugar  cookies  she 
baked.  3 X 12  = H.  What  number  do 
you  put  in  the  equation? 


; D One  day  in  town  Jim  paid  88|i!  for 
some  dishes  of  ice  cream  with  chocolate 
syrup.  The  ice  cream  cost  15^  a dish. 
'The  chocolate  syrup  cost  a dish. 

'How  many  dishes  of  ice  cream  with 
chocolate  syrup  did  Jim  pay  for? 


THINK  $.88-^S=n 

First  find  how  much  each  dish  of  ice 
^;cream  with  chocolate  syrup  cost.  Add 
7^  to  15|!!.  Where  do  you  put  this  sum? 

Tony  rode  his  bicycle  to  town 
[every  day  for  the  mail.  He  rode  2 mi. 
into  town  and  3 mi.  coming  back 
ly  a different  road.  In  3 days,  he  rode 
l[iow  many  miles  getting  the  mail? 

xs=n 

Jim  gathered  colored  stones  for  his 
lollection.  He  gathered  10  stones 
ne  day  and  16  the  next  day.  Then  he 
jl  ^ave  9 of  these  stones  to  Tony.  How 
t nany  stones  did  he  have  left? 
|ll-9=n 


G Every  day  at  dinner  each  of  the  4 
persons  who  went  on  the  fishing  trip 
drank  2 glasses  of  milk.  How  many 
glasses  of  milk  did  they  drink  at  dinner 
during  the  3 days? 

3XB=n 

H Tony  mailed  6 postcards,  and  Jim 
mailed  9.  Each  postcard  had  a 2i 
stamp  on  it.  How  much  did  the  stamps 
on  all  these  cards  cost? 

S X $.02  = n 

1 One  evening  Jim  dug  23  worms, 
and  Tony  dug  19  worms.  They  used 
20  of  these  worms  the  next  day.  How 
many  worms  did  they  have  left? 
S-20=n 

j In  town  one  day  Jim’s  father 
bought  groceries  for  $3.66  and  fishing 
supplies  for  $6.12.  He  gave  the  clerk 
a ten-dollar  bill.  How  much  money 
should  the  clerk  have  given  him 
in  change? 

$10-H=n 

K He  also  made  a long-distance  call. 
He  talked  for  5 minutes.  The  first 
3 minutes  cost  45?!.  The  next 

2 minutes  cost  10?!  a minute.  How 

much  did  it  cost  him  to  talk  for  5 
minutes?  ^ 

$.45  + H=n  KJ 
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In  each  of  these  problems  you  had  to  do  more  than  one 
thing  to  find  the  answer  to  the  question  in  the  problem. 


Exploring  problems 


Expanded  Notes  for  this  lesson  are  on  pages  292-294. 


Objectives 

The  child  reviews  the  meaning  of  average.  He  learns 


to  make  a "master"  equation  for  each  problem  involv- 


ing average. 


Vocabulary 

I New  words  page  101  loaned;  page  102  deliver*; 

I page  1 04  growth,  Thursday* 

I 

' Comments 

: In  the  past,  average  has  been  taught  as  involving  two 
computational  procedures,  or  steps.  Children  have 
memorized  a term  and  a rule.  In  this  book,  however, 
children  are  taught  what  an  average  is,  and  they  learn 
to  find  it  just  as  they  solve  any  other  multiple-step 
problem. 

In  Problem  A on  page  101  the  pupils  must  see  that 
they  are  to  find  how  much  money  there  would  be  in 
each  group  of  coins  if  each  boy  had  loaned  the  same 


1 Assign  these  problems  as  written  work.  Tell 
the  children  that  a master  equation  is  provided 
for  each  problem  and  that  they  should  study 
each  such  equation  to  see  how  it  fits  the 
problem.  Ask  them  to  find  the  numeral  to 
replace  the  screen,  and  then  to  do  the  neces- 
sary work  to  find  the  final  answer  (n). 

2 When  all  the  children  have  finished  this  set 
of  problems,  discuss  each  equation  to  make 
sure  they  see  how  it  applies  to  the  problem. 
Have  the  pupils  tell  what  part  of  the  problem 
each  screen  stands  for  and  how  they  found 
the  numeral  they  inserted.  Then  assign  each 
problem  to  a child  and  have  him  do  the  final 
computation  at  the  chalkboard. 


amount.  This  situation  can  then  be  linked  to  the 
partitive  division  situation  in  which  the  number  of 
equal  groups  is  known  but  the  size  of  the  equal  groups 
is  not  known.  Help  the  pupils  recall  the  equation  for 
this  type  of  problem,  and  lead  them  to  make  a similar 
basic  or  master  equation  for  this  problem  involving 
average  (■^n  = 4).  Their  work  in  the  previous  lesson 
should  show  them  how  to  proceed  from  this  point. 

It  is  important  for  the  children  to  realize  that  no 
one  group  or  thing  need  be  the  same  size  or  amount  or 
length  as  the  average.  The  children  must  also  realize 
that  sometimes  the  total  amount  is  already  given,  and 
the  problem  is  a simple  partitive  division  problem. 


Answers 

Page  104: 

A (21)-[7]=3 
B 33^[3]=11 
C (60)^[15]=4 
D (124) -^[31] =4 
E $1.62  ^[$.27] =6 


F 192^[16]  = 12 
G $14.20-^[$3.55]=4 
H (250) -[50] =5 
I (330) -[66] =5 


Lesson  briefs  101-104 


Exploring  problems 


Four  boys  started  a club.  To  start  the  club, 
each  boy  loaned  money  he  had  saved.  Tony 
loaned  $.85,  David  loaned  $.60,  Paul  loaned 
$.45,  and  Jim  loaned  $.70.  Paul  said,  ^ 
"Suppose  that  each  of  us  had  loaned  theU 
same  amount  to  get  that  much  money.  How 
much  would  each  of  us  have  loaned  then?” 


.Think  of  all  the  money  as  one  amount.  Then 
imagine  that  the  money  is  to  be  divided 
into  four  equal  parts,  one  for  each  boy. 


.Total  amount  of  money 
Amount  in  each  part 


^^n=4 

t Number  of  parts 

First  you  must  find  the  total  amount 
of  money  the  boys  loaned. 


1 


2 


.Find  how  much  money  all  the  boys  loaned. 

85|z!  + 60^  + 45(!!  + 70|!!  = a 
The  sum  is  260^,  or  $2.60. 

Put  $2.60  in  the  equation. 

$2.60^  n = 4 

Now  turn  the  page, 


3 


Have  the  pupils  read  Problem  A and  ask  them 
to  find  in  Picture  A the  group  of  coins  each 
boy  loaned.  Point  out  that  if  each  boy  had 
loaned  the  same  amount  of  money,  each  of 
the  groups  v^fould  have  the  same  value. 

Ask  the  pupils  to  read  the  statements  beside 
Picture  B.  Remind  them  that  the  dotted  back- 
ground in  the  picture  should  help  them  think 
of  the  coins  as  one  group  and  that  the  screen 
in  the  equation  represents  the  total  amount  of 
money  in  this  group.  Point  out  that  next  they 
are  to  imagine  that  the  money  is  to  be  divided 
into  4 equal  groups.  Then  ask  the  pupils  to 
tell  why  the  letter  n is  used  to  represent  the 
size  of  the  equal  groups  and  why  it  is  placed 
after  the  division  sign  in  the  equation. 

Direct  attention  to  the  material  labeled  C. 
The  pupils  should  see  that  the  total  amount  of 
money  is  found  by  combining  the  groups,  and 
that  the  total  is  then  put  in  the  master  equa- 
tion in  place  of  the  screen. 


Applying  the  mulllple-tl«p  pt 


I technique  to  finding  averages 
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Total  amount  loaned 

Amount  from  each  boy 

Number  of  boys 


$2.60-n=4 

t 


Now  you  must 
.find  this  number. 


.Think  of  the  $2.60  as  divided  into  4 equal 
parts.  How  much  will  there  be  in  each  part? 

Divide  $2.60  by  4. 

$2.60  divided  by  4 equals  $.65. 

The  amount  each  boy  would  have  loaned 
is  the  average  amount. 

$.65  is  the  average. 

The  boys  loaned  an  average  of  $.65. 


To  earn  money  for  the  club,  Paul  helped 
to  deliver  groceries.  The  boxes  of  groceries 
that  he  delivered  weighed  7 lb.,  10  lb., 
81b.,  13  lb.,  71b.,  8 lb.,  and  10  lb. 

What  was  the  average  weight  of  the  boxes? 


1 Have  the  pupils  study  the  equation  and  be 
ready  to  explain  each  part.  Let  them  divide 
$2.60  by  4 and  find  the  answer.  When  they 
have  found  it,  have  someone  count  the  coins 
in  each  of  the  rearranged  groups  in  Picture 
D to  see  that  each  group  is  the  same  amount 
as  the  amount  found  by  division. 

2 Call  on  a pupil  to  read  this  problem  and  relate 
the  picture  to  it.  Get  the  children  to  bring 
out  in  discussion  that  finding  the  average 
weight  means  finding  what  each  box  of  gro- 
ceries would  weigh  if  each  weighed  the  same. 
Call  on  a pupil  to  tell  how  many  boxes  of 
groceries  Paul  delivered. 
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1 Help  the  pupils  see  that  in  order  to  find  the 
average  weight  of  the  boxes  of  groceries, 
they  must  first  think  of  all  the  groceries  com- 
bined. Then  the  total  weight  can  be  redistrib- 
uted into  7 boxes,  or  groups,  so  that  each  box 
weighs  the  same.  The  pupils  should  see  that 
this  also  is  a division  situation  in  which  the 
size  of  equal  groups  is  to  be  found.  Have 
them  answer  the  questions  that  refer  to  the 
parts  of  the  equation. 

2 Have  the  children  find  the  total  weight  of  the 
original  boxes  of  groceries.  Be  sure  they  can 
explain  why  63  is  put  in  place  of  the  screen 
in  the  master  equation.  Ask  them  to  divide  and 
find  the  numeral  that  replaces  the  letter  n. 
Then  have  the  sentences  at  the  bottom  of  the 
page  read  using  the  known  numerals.  Ask  the 
children  to  relate  this  answer  to  Picture  C. 


One  day  the  four  boys  in  the  club 
,de  for  3 hours  on  their  bicycles. 

!;iey  rode  8 mi.  the  first  hour,  7 mi. 
je  second  hour,  and  6 mi.  the  third 
|!)ur.  What  was  the  average  distance 
ley  rode  an  hour?  Q 

Total  number  of  miles  they  rode, 

||  Average  miles  an  hour. 

^ j ^Number  of  hours. 

;if|-5-n=3 

fst  find  the  total  number  of  miles 
i boys  rode.  To  do  this,  add  8,  7, 

' Id  6.  Then  put  the  sum  in  the  equation. 
..:-n  = 3 
"'•;w  divide  21  by  E. 
lie  average  distance  they  rode  was 
(mi.  an  hour.  The  average  distance 
rode  was  H mi.  per  hour. 

David  said,  "I  have  grown  33  inches 
11  years.”  David  has  grown  an 
srage  of  how  many  inches  a year? 

LTotal  grovrth  in  11  years.  B 
^ — Average  growth  per  year. 

•i.|iH-n=ll 

t Number  of  years. 

netimes  the  problem  tells  you 
total,  and  you  do  not  have  to  find  it. 
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c The  four  boys  in  the  club  went 
fishing  one  day.  Each  boy  caught 
one  fish.  These  fish  were  11  in.,  18  in., 
14  in.,  and  17  in.  long.  What  was  the 
average  length? 

D These  fish  weighed  23  oz.,  36  oz., 
32  oz.,  and  33  oz.  Find  the  average 
weight  of  the  fish. 

E David  earned  $1.62  for  the  club 
in  6 weeks.  He  earned  an  average 
of  how  much  per  week? 

F The  boys  bought  a bird  book  with 
192  pages  in  it.  Jim  said  that  he  was 
going  to  read  it  in  12  days.  To  do  this, 
he  would  have  to  read  an  average 
of  how  many  pages  per  day? 

e In  four  months  the  boys  earned 
$14.20  for  their  club.  What  were 
their  average  earnings  per  month? 

H TheJDoys  worked  on  a clubhouse 
after  school  for  5 days.  They  worked 
65  min.  on  Monday,  45  min.  on 
Tuesday,  45  min.  on  Wednesday, 

35  min.  on  Thursday,  and  60  min. 
on  Friday.  They  worked  an  average 
of  how  many  minutes  per  day? 

I Some  old  boards  the  boys  used 
for  their  clubhouse  were  60  in.,  72  in., 
64  in.,  76  in.,  and  58  in.  long.  What 
was  the  average  length? 
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1 Have  the  pupils  read  the  problem  and  explain 
why  the  equation  shown  in  the  book  is  cor- 
rect. Then  let  them  add  to  find  the  total  num- 
ber of  miles  the  four  boys  rode.  Call  on 
someone  to  read  the  last  four  lines  and  supply 
the  missing  numerals. 

2 After  Problem  B has  been  read,  let  a pupil 
explain  why  the  equation  given  in  the  book  is 
correct.  Make  sure  he  sees  why  a screen  is  not 
needed.  [The  total  number  of  inches  is  already 
known.]  Then  ask  another  pupil  what  should 
be  done  to  find  the  numeral  that  replaces  n 
[divide  33  by  11]. 

3 Assign  Problems  C to  I as  written  work.  Tell 
the  pupils  to  write  the  master  equation  for 
each  problem  first,  then  do  the  necessary  com- 
putation to  find  the  missing  numbers.  Remind 
the  children  that  when  the  total  is  given  in 
a problem  of  this  kind,  a screen  is  not  needed 
and  they  can  divide  immediately. 

Lesson  briefs  101-104 


Now  you  should  understand  how  to  find  an  average. 
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105-106  Thinking  straight 

Expanded  Notes  for  this  lesson  are  on  page  294. 

Objectives 

The  child  develops  judgment  about  the  use  of  remain- 
ders in  problems  involving  division. 

Vocabulary 

Nev/  words  page  105  eggs*,  statements*;  page  106 
deciding*,  market*,  though*,  done*,  sending* 

Comments 

Dealing  with  remainders  in  division  has  always  been 
difficult  for  children.  The  problems  in  this  lesson  and 
the  questions  about  them  are  designed  to  help  the 
children  come  to  conclusions  about  what  to  do  with 
answers  in  division  when  there  is  a remainder. 

Complications  arise  in  considering  the  use  of  the 
remainder.  Should  the  quotient  be  increased  by  1,  or 
should  the  remainder  be  ignored?  Later,  the  child  will 
have  another  decision  to  make.  Should  he  use  the  re- 
mainder to  make  a fraction,  so  that  his  answer  becomes 
a mixed  number? 

Ability  to  handle  remainders  grows  slowly.  At  this 
stage  in  his  arithmetic  study  the  child  is  not  ready  to 
use  a remainder  to  make  a fraction.  He  will  learn  this 
after  he  has  had  more  work  with  fractions. 

The  important  thing  to  bring  out  in  this  lesson  is 
that  there  is  no  rule  to  follow  as  to  what  to  do  about 
remainders.  Some  of  the  problems  in  this  lesson  could 
have  several  ‘‘right’’  answers.  Discussion  should  bring 
out  this  point.  What  is  important  is  that  the  child  be 
able  to  give  an  acceptable  reason  for  including  or  not 
including  the  remainder  in  the  answer.  The  use  to  be 
made  of  the  answer  is,  of  course,  the  determining 
factor.  As  you  discuss  these  exercises,  the  children 
should  begin  to  see  what  kind  of  answer  is  required 
for  a specific  type  of  problem  situation. 

Answers 

A Divide  by  12;  Statement  5 is  the  best  answer. 

B Keep  the  remainder  as  part  of  the  answer. 

C 14  cartons;  The  answer  is  different  from  the  answer 
to  Problem  A because  we  are  not  interested  in  the 
eggs  left  over. 

D The  remainder  is  left  unused. 

E Divide  by  12;  9 dozen  eggs  and  1 egg  left  over; 


keep  it;  This  problem  is  different  from  Problem  A 
in  that  the  remainder  is  much  smaller. 

F 9 dozen;  No,  the  remainder  is  ignored.  Ignore  the 
remainder  because  George  is  selling  dozens  of  eggs, 
not  single  eggs.  In  Problem  C there  was  almost 
another  full  dozen. 

G It  is  important  that  the  remainder  be  included  in 
the  answers  to  Problems  A and  E because  we  do  not 
know  how  the  answers  are  to  be  used.  It  is  not 
important  to  include  the  remainder  in  the  answers 
to  Problems  C and  F because  the  problems  ask  us 
only  how  many  cartons  of  eggs,  or  how  many  doz- 
ens, George  will  have  to  sell. 

H $1.75^[$.58]  = 3 and  U rm. 

Two  boys  should  pay  $.58  each  and  one  should  pay 
$.59.  No;  no;  If  each  boy  paid  only  $.58,  there 
would  be  one  more  penny  to  be  paid.  If  each  paid 
$.59,  too  much  would  be  paid.  The  remainder  is 
important  because  it  is  money  that  someone  must 
pay.  Yes;  1^  more 

I 325-[40]  = 8 and  5 rm. 

41;  41;  5;  3;  There  are  more  rooms  with  41  children 
in  them. 

J 46^-i-[15^]  = 3 and  1 ^ rm. 

16^;  to  offer  a bargain  so  that  people  will  buy 
more 

K 280-^25=[11]and5rm. 

12;  5;  Yes,  because  all  of  the  sheep  must  be 
shipped,  and  11  trucks  are  not  enough. 

L 297^[42]  = 7and3rm. 

42;  yes;  yes;  The  remainder  is  not  important  be- 
cause it  is  small. 

M $5.00 -4- [$1.66]  = 3 and  2^  rm. 

No;  $1.66;  Buy  something  for  2(^  that  they  could 
share  or  decide  that  two  of  the  children  would 
get  an  extra  cent  apiece. 
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] 

; Thinking  straight  This  lesson  should  help  you  understand  how  to  use 
1 remainders  in  the  answers  to  division  problems. 
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1 Point  out  that  the  problem  does  not  say  what 
use  is  to  be  made  of  the  answer,  so  Statement 
1 or  4 or  5 could  be  considered  correct  for  the 
answer,  but  Statement  5 is  best. 

2 Tell  the  pupils  that  the  first  statement  gives 
the  best  answer,  but  that  the  other  two  state- 
ments might  be  adequate,  depending  on  the 
use  to  be  made  of  the  answer. 


□ In  Picture  A,  George  has  179  eggs. 
What  would  you  do  to  find  how  many 

I dozen  eggs  he  has?  Which  of  these 
statements  do  you  think  is  the  best 
to  use  to  tell  what  your  answer  is? 

I 1 George  has  14  dozen  eggs.  EJ 
1 2 George  has  15  dozen  eggs. 

3 George  has  about  14  dozen  eggs. 

I 4 George  has  about  15  dozen  eggs. 

I 5 George  has  14  dozen  eggs  and 
1 1 eggs  left  over. 

□ What  do  you  think  is  the  best  thing 

1'  to  do  with  the  remainder  in  Problem  A? 


H In  Picture  B,  George  is  going  to  sell 
his  eggs.  How  many  cartons  of  1 doz. 
eggs  will  he  have  for  sale? 


The  answer  is  the  same  as  thejQ 
answer  to  Problem  A. 

The  answer  is  different  from 
the  answer  to  Problem  A. 


0 What  happens  to  the  remainder 
in  Problem  C?  Q 


1 The  remainder  is  to  be  left  unused. 

2 The  remainder  is  used  in  getting 
the  answer. 


□ Another  day  George  had  109  eggs. 


3 The  children  should  see  that  the  important 
thing  in  this  problem  is  to  find  the  number  of 
cartons  that  can  be  filled  with  the  eggs 
George  has  for  sale. 

4 Discuss  with  the  children  the  fact  that  the 
remainder  is  not  to  be  included  in  the  answer 
because  George  would  not  normally  sell  a 
partly  filled  carton  of  eggs. 

5 Help  the  pupils  see  that  this  problem  is  al- 
most like  Problem  A.  The  difference  is  that 


2 

3 


Keep  the  remainder  as  par 
of  the  answer. 

Do  not  use  the  remainder. 

Use  the  remainder  to  make  the 


How  do  you  find  how  many  dozen  eggs 
he  had?  What  do  you  think  is  the  best 
answer  for  this  problem?  What  do  you 
do  with  the  remainder?  How  is  this  0 


the  remainder  in  Problem  E is  1,  while  in  Prob- 
lem A the  remainder  is  11 — almost  a dozen. 


answer  larger. 


problem  different  from  Problem  A? 


Developing  judgment 


105 


i Suppose  George  were  to  sell 
he  eggs  he  had  in  Problem  E.  How 
[nany  dozen  eggs  could  he  sell?  Is  your 
,||inswer  the  same  as  the  answer  you 
li’ave  to  Problem  E?  What  do  you  do  with 
he  remainder?  How  is  this  problem 
different  from  Problem  C on  page  105? 

5 The  size  of  the  remainder  is 
Tiportant  in  the  answers  to  Problems 
and  E,  but  it  is  not  important  in  The 
Inswers  to  Problems  C and  F.  Why? 

George,  Tom,  and  Bill  bought 
I baseball  that  cost  $1.75.  The  boys 
ranted  to  share  the  cost  equally.  How 
fiuch  should  each  boy  pay?  Should 
jach  of  them  pay  58j!!?  Should  each 
!f  them  pay  59|z!?  What  is  wrong  with 
' ach  of  these  answers?  How  is 
ie  remainder  important  in  this  “ 

: roblem?  Will  one  of  the  boys  have 
i 0 pay  more  than  his  share?  How  much 
lore? 

j I There  are  325  pupils  at  Lake  School. 

here  are  8 classrooms  in  the  school, 
i /hat  is  the  average  number  of  children 
j ler  room?  Do  you  think  the  best 
yhswer  is  40  or  41  children  per  room? 
now  many  rooms  could  have  41 
■qiildren?  How  many  other  rooms  could 
rave  40  children?  How  do  the  answers 
j' these  last  two  questions  help  you  n 
1 ji  deciding  upon  the  best  answer 
I jbout  the  average  number  per  room? 


n A grocer  is  selling  cans  of  orange 
juice  at  3 cans  for  46|z!.  If  you  bought 
1 can  of  this  orange  juice,  do  you  think 
you  would  have  to  pay  15jz!  or  16|z! 
for  it?  If  you  think  you  would  have 
to  pay  16^  for  one  can.  why  do  you 
think  the  grocer  sells  3 cans  for  46jz; 
instead  of  for  48^? 

□ Some  farmers  in  Castletown  were 
sending  280  sheep  to  market  in  trucks. 
They  could  put  only  25  sheep  in  each 
truck.  Did  they  need  11  or  12  trucks? 
How  large  is  the  remainder  in  this 
problem?  Even  though  the  remainder 
is  small,  do  you  think  you  should  still 
use  12  trucks  for  your  answer?  Why  or 
why  not? 

n Jim  has  a 297-page  library  book 
to  read  in  7 days.  If  he  wants  to  read 
about  the  same  number  of  pages 
per  day,  about  how  many  pages  should 
he  read  in  one  day?  Could  Jim  read 
more  pages  on  one  day  than  another? 

Is  an  approximate  answer  good  enough 
for  this  problem?  If  so,  do  you  think  k 
the  remainder  is  important?  ^ 

E Mr.  Sands  gave  Kathy,  Tony,  and 
Ann  $5.00  for  helping  him  in  his  — 
garden.  Could  the  children  share 
the  money  equally?  How  much  would 
each  child  get?  What  do  you  think 
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1 Get  the  children  to  see  that  all  problems  must 
be  read  very  carefully  in  order  to  know  what 
kind  of  answer  is  desired. 

2 The  pupils  should  see  that  the  cost  cannot  be 
shared  equally,  and  since  the  full  amount 
must  be  paid,  one  boy  will  have  to  pay  one 
cent  more  than  the  other  two  boys. 

3 Help  the  children  see  that  when  325  is  divided 
by  8 the  answer  is  40  pupils  and  a remainder 
of  5 pupils.  Explain  that  5 of  the  8 rooms 
could  have  41  pupils  and  3 rooms  could  have 
40  pupils.  Since  more  rooms  would  have  41 
children,  then,  41  is  the  better  number  for  the 
average. 

4 Help  the  children  see  that  the  use  of  the  an- 
swer determines  which  one  is  chosen. 

5 The  pupils  should  observe  that  the  size  of  the 
remainder  determines  whether  or  not  it  is  used 
to  increase  the  answer  by  1. 

6 Let  the  children  discuss  what  could  be  done 
with  the  2(?  that  were  left  over. 
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the  children  should  have  done  with 
the  2 cents  that  would  be  left  over? 
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107-109 


Moving  forward 


Expanded  Notes  for  this  lesson  are  on  pages  294-296. 


Objectives 

The  child  learns  how  to  find  the  perimeter  of  rec- 
tangles, triangles,  and  other  polygons. 


Vocabulary 

New  words  page  1 07  polygons,  straight*,  opposite*, 
perimeter;  page  109  diamond*,  county* 

Comments 

Although  the  children  have  previously  used  the  terms 
polygon,  rectangle,  square,  triangle,  right  angle,  length, 
and  width  in  their  experience  with  geometric  figures 
(pages  3-11),  you  should  review  the  meanings  of  these 
words  with  them  at  this  time. 

In  this  text  the  pupils  find  “distance  around"  in  a 
number  of  instances  before  the  word  perimeter  is  in- 
troduced (Questions  C and  D,  page  107).  The  new  ex- 
pression, perimeter,  will  be  even  clearer  if  you  use 
figures  cut  from  construction  paper  and  a long  piece 
of  string  or  a tape  measure  to  explain  Pictures  D,  E, 
and  F on  page  107.  Seeing  how  perimeters  of  polygons 
drawn  to  actual  size  are  found  will  help  the  children 
understand  how  to  find  perimeters  of  polygons  when 
the  polygons  are  represented  by  scale  drawings,  as  on 
pages  108  and  109. 

You  will  want  to  emphasize  several  points  in  the 
study  of  perimeter.  First  provide  experiences  so  that 
the  child  sees  that  the  perimeter  is  always  the  sum  of 
the  numbers  representing  the  lengths  of  all  the  sides  of 
a polygon,  regardless  of  how  many  sides  the  polygon 
has.  When  the  sides  are  of  different  lengths,  all  of  the 
numbers  representing  the  lengths  must  be  added  to  find 
the  perimeter.  However,  the  sides  of  some  polygons 
are  of  equal  length,  and  then  various  short  cuts  may 
be  taken  to  find  the  perimeter.  For  example,  the  perim- 
eter of  a square  may  be  found  either  by  adding  the 
numbers  representing  the  lengths  of  the  four  sides  or  by 
multiplying  the  number  representing  the  length  of  one 
side  by  4.  The  perimeter  of  a pentagon  with  five  equal 
sides,  such  as  Picture  H on  page  109,  may  be  found 
by  totaling  the  numbers  which  represent  the  lengths  of 
the  five  sides  or  by  multiplying  the  number  showing  the 
length  of  one  side  by  5.  The  same  method  will  apply 


to  a hexagon,  such  as  Picture  C,  which  has  six  equal 
sides.  The  perimeter  of  a rectangle  may  be  found  by 
totaling  the  numbers  showing  the  lengths  of  the  four 
sides  or,  since  there  are  two  sides  of  the  same  length 
and  two  of  the  same  width,  the  perimeter  may  be  found 
by  multiplying  the  number  showing  the  length  by  2 
and  the  number  showing  the  width  by  2 and  adding 
the  two  products  or  by  adding  the  numbers  representing 
the  length  and  width  and  multiplying  this  sum  by  2. 

Rather  than  give  the  children  all  these  facts  at  once 
or  give  them  rules — as  has  often  been  done  in  the 
past — let  them  discover  the  various  methods  themselves 
through  class  discussion  and  careful  examination  of  the 
illustrations  of  the  polygons  in  the  lesson. 

Answers 

Page  109: 

A [A]  19  yd.  [D]  74  ft.  [G]  43  yd. 

[B]  no  mi.  [E]  44  in.  [H]  50  ft. 

[C]  36  in.  [F]  49  mi. 

B By  adding  the  lengths  of  the  sides. 

C By  adding  the  lengths  of  the  sides  or  by  multiply- 
ing the  length  of  one  side  by  4. 

D By  multiplying  the  length  by  2 and  the  width  by  2 
and  adding  the  two  totals,  or  by  adding  the  lengths 
of  the  four  sides,  or  by  adding  the  length  and  width 
and  multiplying  the  result  by  2. 

E 360  ft.  G 1400  yd. 

F 108  mi.  H 1800  ft. 


Moving  forward  In  this  lesson  you  will  learn  how  to  find  the  distance 

around  rectangles,  triangles,  and  other  polygons. 


I Pictures  A,  B,  and  C show  polygons. 

The  polygon  in  Picture  A has 
4 straight  sides.  Its  opposite  sides 
are  equal  and  also  parallel. 

It  has  4 square  corners,  or  right  angles. 
This  polygon  is  a rectangle. 


□ A rectangle  with  all  its  sides  equal 
is  a square.  Which  of  the  three 
polygons  above  is  a square? 

The  polygon  in  Picture  C has 
B straight  sides.  This  polygon  is 
a triangle. 


G 


Pictures  E and  F show  the  distance  Q The  distance  around  a polygon  is 
around  the  square  in  Picture  D.  _ the  perimeter.  The  perimeter  of  the 

The  distance  is  ■ in.  Q square  is  B in. 

Finding  the  perimeters  of  polygons  1( 


2+2+2+2=n  4X2=n 

Q Is  the  polygon  in  Picture  G a rectangle? 

□ Is  the  polygon  in  Picture  G a square? 

0 The  perimeter  of  the  square  in  Picture  G is  B ft. 


2+3+2+3=n 


B Rectangles  I and  J are  the  same  — □ The  width  of  each  is  5 yd. 

size.  The  length  of  each  is  S yd.  d D The  perimeter  of  each  is  ■ yd. 


□ Polygon  L is  a rectangle.  Are  the 
opposite  sides  parallel? 

D Are  the  opposite  sides  equal? 

Cl  The  side  marked  z is  B mi. 

B The  side  marked  y is  B mi. 

S What  numbers  do  you  add  to  find 
the  perimeter? 


Q The  perimeter  of  the  triangle  in  Picture  M is  B in. 


1 Have  the  children  lookjat  Pictures  A,  B,  and 
C and  read  the  first  block  of  text.  Discuss  the 
terms  polygon,  parallel,  and  right  angle. 

2 Let  the  children  answer  Exercises  A and  B. 
Discuss  the  terms  rectangle,  square,  and 
triangle. 

3 Tell  the  pupils  to  note  the  length  of  the  sides 
in  Picture  D.  Discuss  Picture  E.  Stress  the  idea 
of  “straightening  out"  the  square. 

4 Point  out  that  Picture  F represents  the  dis- 
tance around  the  square  in  Picture  D.  Explain 
that  this  distance  may  be  found  by  adding 
the  lengths  of  the  four  sides,  as  shown  in  the 
first  equation.  Have  them  see  that,  since 
the  four  sides  have  the  same  length,  the  dis- 
tance around  the  square  can  also  be  found 
by  multiplying  the  length  number  of  one  side 
by  4,  as  shown  in  the  second  equation. 

5 Let  someone  answer  Exercises  C and  D.  Begin 
using  the  word  perimeter. 


1 Have  the  children  explain  what  kind  of  poly- 
gon is  shown  in  Picture  G and  what  is  shown 
in  Picture  H.  Then  call  on  someone  to  answer 
Exercises  E,  F,  and  G. 

2 Study  Pictures  I and  J together.  Make  sure 
the  children  see  that  the  length  of  the  rec- 
tangle is  greater  than  the  width.  Have  them 
check  to  find  whether  or  not  the  length  of 
the  line  in  Picture  K is  the  same  as  the  dis- 
tance around  Picture  I and  around  Picture  J. 
Let  someone  read  and  complete  the  equation. 

3 Ask  several  children  to  read  Exercises  H,  I, 
and  J and  supply  the  missing  answers. 

4 First  have  the  class  study  Picture  L.  Then  call 
on  pupils  to  answer  Exercises  K to  O. 

5 Ask,  “What  kind  of  polygon  is  shown  in  Pic- 
ture M?  What  does  the  line  in  Picture  N 
represent?  How  many  numerals  are  on  the 
left  side  of  the  equation?  Why  are  there 
three  numerals?”  Have  a child  give  the  perim- 
eter for  Picture  M. 
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25  mi. 


□ 


□ Find  the  perimeter  of  each  polygon 
shown  above. 


B 

□ 


□ How  can  you  find  the  perimeter 
of  any  polygon? 

B What  are  two  ways  to  find  the 
perimeter  of  a square? 

□ What  are  two  ways  to  find  the 
perimeter  of  a rectangle  that  is  not 
a square? 


□ John  read  that  the  county  in  which 
he  lives  is  in  the  shape  of  a rectangle 
31  miles  long  and  23  miles  wide.  What 
is  the  perimeter  of  the  county  in  which 
John  lives? 

B Mr.  Banks  wants  to  put  a fence 
around  a field  that  is  in  the  shape  of  a 
rectangle.  The  field  is  400  yd.  long  and 
300  yd.  wide.  How  many  yards  long 
will  the  fence  be? 


THINK  One  way  is  to  multiply  the  length 
by  2 and  the  width  by  2.  Then  what  do 
you  do?  What  is  the  other  way? 


B A baseball  diamond  is  a square 
with  each  side  90  ft.  long.  What  is 
the  perimeter  of  a baseball  diamond? 


□ Every  night  Tony  takes  his  dog 
for  a walk  around  the  block.  Tony's 
father  says  that  the  block  is  a square 
with  each  side  450  ft.  long.  About  how 
far  does  Tony  walk  each  night  when 
he  takes  his  dog  around  the  block? 


Now  you  should  be  able  to  find  the  perimeter 
of  a polygon  if  you  know  the  lengths  of  its  sides. 
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1 Ask,  “To  find  the  perimeter  of  Picture  A,  what 
numbers  must  you  add?  What  numbers  for 
Picture  C?  For  Picture  F?  For  Picture  H?’’  Have 
the  children  write  the  answers  for  Exercise  A. 
Then  discuss  the  answers  with  the  whole  class. 

2 For  the  answer  to  Exercise  B,  have  the  children 
state  the  generalization  in  their  own  words. 

3 Have  the  children  give  two  different  ways  for 
finding  perimeters  of  squares.  Ask  the  children 
if  any  other  polygons  in  Pictures  A to  H have 
equal  sides.  Discuss  multiplying  the  length 
number  of  one  side  of  Picture  H by  5 and  the 
number  representing  the  length  of  one  side  of 
Picture  C by  6. 

4 Use  Picture  D to  discuss  Exercise  D.  Be  sure 
the  class  understands  that  the  two  products 
must  be  added  together. 

5 Tell  the  children  to  draw  free  hand  a polygon 
for  each  of  Problems  E to  H,  indicate  the 
lengths  of  the  sides,  and  find  the  perimeters. 
Supply  answers  for  verifying. 


110-111  Checking  up 

Expanded  Notes  ore  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  understanding  of  all  problem  types 
taught  thus  far.  He  also  tests  his  knowledge  of  all 
the  computational  processes  he  has  learned  up  to  this 
point.  He  tests  his  skill  in  changing  measuring  units. 

Vocabulary 

New  words  page  110  daisies,  pocket*,  practicing*, 
cornet 

Comments 

On  page  110  is  an  achievement  test  on  problem  solv- 
ing. At  least  one  of  each  type  of  problem  taught  so 
far  is  included  in  this  test.  (A  complete  list  of  problem 
types  is  given  on  pages  388-389  of  this  Teaching 
Guide  and  under  “Problem  solving"  in  the  index  of 
the  pupils'  book.) 

The  tests  on  page  111  are  power  tests.  Give  the 
children  sufficient  time  to  enable  them  to  finish  the 


work  easily.  Use  as  many  of  these  tests  in  one  day  as 
you  think  wise,  but  all  of  them  will  probably  be  too 
much  work  for  one  day. 

When  the  children  have  completed  their  work  on 
the  tests  on  pages  110-111,  you  will  be  able  to  see 
what  the  individual  weaknesses  are.  Then,  by  using  the 
Reteaching  Chart  which  follows,  you  can  reteach  the 
problem  solving  and  computational  skills  that  have 
caused  difficulty. 

The  authors  of  this  book  feel  that  material  origi- 
nally taught  in  Grade  3 and  retaught  in  Grade  4 should 
not  be  further  elaborated  in  a book  for  Grade  5.  The 
first  two  inventory  tests  on  page  111,  which  are  on 
addition  that  requires  carrying  and  subtraction  tnat 
requires  borrowing,  cover  materials  that  fall  into  this 
class.  There  should  be  very  few  children  who  have 
difficulty  with  these  skills.  For  these  children  provide 
a copy  of  Seeing  Through  Arithmetic  4 for  review. 

An  activity  for  able  pupils  that  might  be  used  in 
connection  with  this  lesson  is  described  in  the  Ex- 
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ponded  Notes  for  poge  18,  pages  258-260,  and  in 
Activity  9,  page  360. 


Reteaching  chart 

This  chart  will  help  you  locate  the  pages  in  the  pupils’ 


book 

that  may  be  used  for 

any 

reteaching  that  is 

necessary  as  revealed  by  the 

tests. 

Page 

110: 

Problem  Pages  Problem 

Pages 

A 

25, 68-74 

H 

21 

B 

19 

I 

43-44 

C 

25, 48-52 

J 

20 

D 

101-104 

K 

24 

E 

20 

L 

25,78-85, 93 

F 

21 

M 

20,61-64, 96-100 

G 

19 

N 

40-41,96-100 

Page 

111: 

Test 

Pages 

1 

Book  4: 20-23,  24-27 

2 

Book  4:  36-41,45, 54 

3 

48-52, 53-59 

4 

61-64, 77 

5 

68-74,  91 

6 

78-84, 91 

7 

Book  4: 24-27,  36-41 

Book  5:  20  (for  Ex.  A,  E 

, and  1 

H) 

43-44  (for  Ex.  B and  I) 

40-41  (for  Ex.  C and  G) 

19  (for  Ex.  D and  F) 

8 24  (for  Ex.  A,  D,  E,  H,  and  I) 

25  (for  Ex.  B,  C,  F,  and  G) 

68-74, 78-84,  91 

9 92-95 

Answers 

Page  110: 

For  purposes  of  this  answer  key  the  numeral  that  re- 
places n in  the  equation  is  bracketed.  The  numeral 
that  replaces  a screen  in  the  equation  is  enclosed  in 
parentheses. 

A 250-^ 3 = [83]  and  1 rm. 

B $5.00 -$3.15 =[$1.85] 

C 4X$.79=[$3.16] 

D (150)^[50]=3 
E 765+[25]=790 
F 94^-68«=[26«] 


G 87+131  =[218]  or 
131+87=[218] 

H 3208 -3050 =[158] 

I $10.00 -[$7.62] =$2.38 
J [$.78] +$.25 =$1.03 
K 64^ [16] =4 
L 180^  60  = [3] 

M ($1.80) + [$1.1 5] =$2.95 
N [67]- (48)  = 19 
Page  111: 


Test  1 

Test  2 

Test  3 

Test  4 

A 559 

A 677 

A 328 

A 1134 

B 249 

B 644 

B 354 

B 975 

C 1152 

C 333 

C 162 

C 4539 

D 831 

D 157 

D 765 

D 6724 

E 1779 

E 2187 

E 2583 

E 12,580 

F 1303 

F 1749 

F 240 

F 23,374 

G 1184 

G 3777 

G 1440 

G 12,738 

H 1156 

H 4839 

H 1480 

H 68,766 

I 2374 

I 39,688 

I 3681 

I 126,500 

Test  5 

Test  6 

A 27 

A 6 and  12  rm. 

B 39  and  1 rm. 

B 17  and  14  rm. 

C 29 

C 23 

D 50  and  2 rm. 

D 130  and  6 rm. 

E 32  and  5 rm. 

E 44  and  5 rm. 

F 60 

F 60 

G 621  and  5 

rm. 

G 8 and  5 rm. 

H 931 

H 520  and  5 rm. 

I 751  and  4 

rm. 

I 70andl0rm. 

Test  7 

Test  8 

Test  9 

A 180 

A 4 

A 64  pk. 

B 448 

B 303  and  12  rm. 

B 80001b. 

C 959 

C 88  and  5 rm. 

C 4 hr. 

D 1322 

D 38 

D 7c. 

E 152 

E 83 

E 4 fl.  oz.,  1 tbs. 

F 472 

F 27  and  5 rm. 

F 920  ft. 

G 1403 

G 25  and  9 rm. 

G 6 ft. 

H 1813 

H 56 

H 128oz. 

I 609 

I 981 

I 13  yd. 
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Checking  up  □ 

A Mr.  Long  has  a flower  shop.  He  has 
250  bulbs  to  plant  in  bowls.  He  will 
put  3 bulbs  in  a bowl.  How  many  bowls 
will  he  need?  How  many  bulbs  will  be 
left  over? 

B Mrs.  Fisher  gave  Mr.  Long  a 5-dollar 
bill  to  pay  for  a plant  that  cost  $3.15. 
How  much  money  should  Mr.  Long 
have  given  her  in  change? 

C Mrs.  Block  bought  4 dozen  daisies 
for  ISi  a dozen.  How  much  did  she  pay 
for  the  daisies? 

D Patsy  Long  sometimes  helps  her 
father  in  the  flower  shop.  On  Thursday 
she  worked  for  45  min.  On  Friday  she 
worked  for  40  min.  On  Saturday  she 
worked  for  65  min.  She  worked  an 
average  of  how  many  minutes  per  day? 

E In  September  there  were  765  pupils 
at  the  Burns  School.  Then  some  new 
children  came  to  the  school.  A month 
later  the  school  had  790  pupils.  How 
many  pupils  had  been  added? 

p One  month  Carol  saved  68^.  The 
same  month  Sally  saved  94|!!.  Carol 
saved  how  much  less  money  than  Sally? 

6 Paul  has  collected  87  baseball  cards 
and  131  football  cards.  How  many 
cards  in  all  has  he  collected? 

10  Achievement  test  on  problem  lolving 


H The  Cub  Scouts  in  Bill's  den 
collected  3050  lb.  of  paper  in  a paper 
drive.  Bob’s  den  collected  3208  lb. 
Bob's  den  collected  how  many  more 
pounds  of  paper  than  Bill’s  den? 

I Kathy  had  $10  when  she  went  to  the 
grocery  store.  She  bought  groceries 
and  a notebook  and  came  home  with 
$2.38.  How  much  had  she  spent? 
j Tom  had  some  money  in  his  pocket. 
His  father  paid  him  25f!  for  helping 
in  the  yard.  Then  Tom  had  $1.03 
in  his  pocket.  How  much  money  did  he 
have  before  his  father  paid  him? 

K Four  girls  made  64  pieces  of  fudge 
and  shared  the  pieces  equally.  How 
many  pieces  did  each  girl  get? 

L Bob  spent  180  minutes  last  week 
practicing  on  his  cornet.  How  many 
hours  did  he  spend  practicing  on  his 
cornet  last  week? 

M Jim  is  trying  to  save  $2.95  to  buy 
a radio  kit.  He  has  saved  $.15  a week 
for  the  last  12  weeks.  How  much  more 
money  does  he  need  for  the  radio  kit? 

N Mrs.  Long  baked  some  cookies.  She 
gave  Patsy  4 dozen  cookies  to  take 
to  a school  party.  Then  she  had  19  B 
cookies  left.  How  many  cookies  had 
she  baked? 


Checking  up 


Test  1 n 

Test  2 

Test  3 n 

□ 217-F342  = n “ 

□ 

736-59  = n g 

A 

4 X 82  = 0 “ 

Q 86-f  50-F69-F44  = n 

El 

889- 245  =n 

B 

6 X 59  = 0 

H 63H- 149  + 372=  n 

B 

500  - 167  = n 

C 

9X18=0 

Q 256  + 75  + 500=n 

□ 

423- 266  =n 

D 

3X255=0 

B 413 + 829  + 537  = n 

B 

6578-4391  = n 

E 

7 X 369  = 0 

□ 778+ 59  + 466=  n 

□ 2707- 958  =n 

F 

48X5  = 0 

0 384  + 272  + 528=  n 

7000  - 3223  = n 

G 

2 X 720  = 0 

Q 115  + 634  + 407  = n 

Q 

13645- 8806  = n 

H 

185X8=0 

D 530  + 993  + 851  = n 

D 

52463  - 12775  = n 

« 

9X409=0 

Test  4 

Test  5 

Test  6 

A 42X27  = n » 

□ 

81-f-3  = n Q 

□ 

90  4-13  = 0 D 

B 25X39=n  U 

□ 

79-4-2  = 0 

□ 

320^18=0 

C 17X267  = n 

B 

116-4-4=0 

B 

10584-46=0 

D 82X82  = n 

□ 

302-^6=0 

□ 

3776  4-29=0 

E 34X370=n 

B 

293  4-9=0 

B 

2249  4-51  = 0 

F 403X58=n 

□ 

300  4-5=0 

□ 

21004-35  = 0 

G 66X193=n 

B 

4352  4-7  = 0 

B 

581  4-  72  = 0 

H 157X438=n 

Q 

7448  4-8  =0 

m 

34845  4-  67  = 0 

1 250X506=n 

O 

45104-6  = 0 

□ 

1340  4-19  = 0 

Test  7 

Test  8 

Test  9 

A n + 420  = 600  Q 

A 

1244-0  = 31  g 

□ 

16bu.  = Bpk.  _ 

B 705- n = 257 

P 

72844-24=0 

□ 

4 T.  = ■ lb.  U 

c n-368  = 591 

C 

533  4-6=0 

B 

240  min.  = ■ hr. 

D 873  + 449  =n 

D 

1596  4-0=42 

□ 

56  fl.  oz.  = Bc. 

E 652  + n = 804 

E 

747  4-0  = 9 

B 

9 tbs.  = ■ fl.  oz. 

F 700-228  = n 

F 

221^8=0 

B 

6200  ft.  = 1 mi.  ■ ft. 

G n- 502  = 901 

G 

16594-66=0 

B 

72  in.  = ■ ft. 

H n + 830  = 2643 

H 

10084-0  = 18 

m 

8 lb.  = ■ oz. 

1 968- n = 359 

1 

6867  4-0  = 7 

n 

39  ft.  = ■ yd. 

Achl«vement  tests  on  computation  ond  meosures  H] 


no 

1 Give  this  test  without  a time  limit.  Direct  the 
children  to  make  an  equation  for  each  prob- 
lem, write  n to  hold  a place  for  the  missing 
number,  then  find  the  missing  number  and  re- 
write the  equation  with  the  numeral  for  it  in 
place  of  n.  For  Problems  D,  M,  and  N,  the 
children  should  also  put  a screen  in  the  equa- 
tion and  rewrite  the  equation  with  the  numeral 
in  place  of  the  screen  before  finding  the  an- 
swer, 

2 Supply  the  children  with  correct  answers,  and 
let  them  verify  their  own  answers.  Determine 
which  problems  have  given  the  class  the  most 
trouble.  Then  refer  to  the  Reteaching  Chart 
on  page  109,  which  gives  the  pages  on  which 
each  problem  type  is  taught,  and  do  what- 
ever reteaching  is  necessary. 


lii 

1 Direct  the  children  to  write  the  numerals  in 
the  proper  form  for  computing.  When  most  of 
the  children  have  finished,  provide  answers 
for  verifying  the  work.  Do  not  impose  any 
rigid  time  limit  for  this  test.  Provide  what- 
ever reteaching  is  necessary.  See  the  Reteach- 
ing Chart. 


no 


112-117 


Moving  forw'ard 


Expanded  Notes  for  this  lesson  ore  on  pages  298-300. 


Obfectives 

The  child  learns  how  to  express  a rate  by  using  two 
numerals  to  make  a ratio.  He  learns  how  to  read  a 
ratio  when  it  expresses  a rate.  He  also  learns  that 
the  same  rate  may  be  expressed  by  several  different 
ratios. 


Vocabulary 

New  words  page  1 1 2 pair*,  express,  rate*,  ratio; 
page  114  thought*;  page  117  solve* 

Comments 

When  ratios  are  used  in  the  text  of  this  Teaching  Guide, 
they  will  be  written  as  12/14,  4/5,  etc.  When  discussing 
ratios  the  first  numeral  (upper  in  the  pupils'  book)  will 
be  called  the  first  term,  and  the  second  numeral  (lower 
in  the  pupils’  book)  will  be  called  the  second  term. 
Thus,  in  the  ratio  18/16,  18  is  the  first  term  and  16 
is  the  second  term.  The  word  term  is  not  introduced 
in  the  pupils'  text  at  this  grade  level. 

In  this  lesson  the  mathematical  terms  rate  and  ratio 
are  introduced  in  connection  with  situations  that  have 
to  do  with  the  common  experience  of  buying  things. 

Up  to  this  time  the  children  have  dealt  only  with 
buying  items  that  have  their  own  individual  price. 
Now  they  will  deal  with  buying  things  that  are  sold 
in  groups  at  a certain  rate — that  is,  so  many  items 
for  so  much  money.  In  such  instances,  the  problem  of 
cost  arises  when  we  want  to  buy  one  item,  or  when  we 
want  to  buy  more  or  fewer  items  than  are  sold  at  a 
stated  given  price,  or  rate. 

On  page  112  a situation  where  12  pieces  of  candy 
can  be  bought  for  15^  is  presented.  The  fact  that 
candy  is  sold  at  the  same  rate  when  it  is  bought^  in 
larger  or  smaller  quantities  than  the  quantity  stated 
in  the  price  is  explained,  as  well  as  how  to  write  and 
read  a ratio.  The  terms  rate  and  ratio  need  not  be 
confused  if  rate  is  used  to  describe  the  relationship 
' — in  this  lesson  it  is  so  many  items  for  so  much  money 
— and  if  ratio  is  used  as  the  name  of  the  pair  of  nu- 
j merals,  written  one  over  the  other,  to  express  the  rate. 

I The  pictures  in  this  lesson  illustrate  that  several 
different  ratios  may  be  written  to  express  one  rate. 


Items  and  coins  are  separated  into  equal  groups  to 
help  the  children  see  why  many  ratios  can  be  written 
for  one  rate.  Thus  it  is  brought  out  that  items  may 
be  bought  in  different  amounts  at  the  same  rate. 

The  explanation  on  page  114  shows  how  to  express 
the  rate  as  a ratio  when  the  relationship  of  the  two 
numbers  in  a rate  are  thought  of  in  the  opposite  way 
— that  is,  when  the  amount  of  money  is  thought  of 
before  the  number  of  candies.  Again,  the  different 
ratios  express  the  same  rate,  and  they  are  illustrated 
by  pictures  of  items  and  coins  in  equal  groups. 

This  lesson  will  give  the  children  an  understanding 
of  what  the  two  numerals  in  a ratio  mean  and  how 
they  are  related  to  each  other.  This  knowledge  will  be 
used  later  to  solve  problems. 

Answers 

Page  117: 

(block  1) 


A [A]  ' F [A] 

K [D] 

P [E] 

B [E]  G [E] 

L [F] 

Q [A] 

C [D]  H [B] 

M [B] 

R [F] 

D [C]  I [D] 

N [C] 

S [C] 

E [C]  J [A] 

(block  2) 

O [F] 

T [B] 

A 10/18  or  18/10 

G 10/12 

or  12/10 

B 12/40  or  40/12 

H 12/29 

or  29/12 

C 5/16  or  16/5 

I 50/19 

or  19/50 

D 5/6  or  6/5 

J 10/55 

or  55/10 

E 5/27  or  27/5 

F 6/39  or  39/6 

K 6/59  or  59/6 
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Lesson  briefs  112-117 


Moving  forward  Now  you  will  study  rate.  You  will  learn  how  to  use 

two  numerals  to  express  a rate. 


J^ThaT candy  looks  good^* 
^im.  How  much  did  it  cost?) 


When  Jim  answered  Don’s  question,  he  told 
him  the  rate  at  which  the  candy  was  sold. 

He  used  two  numerals  to  do  this.  The  rate 
at  which  the  candy  was  sold  can  be  expressed 
in  different  ways. 


One  way  to  express  the  rate  is  to  use  ^ 
the  numerals  12  and  15.  You  can  say  that  Cl 
the  candy  was  sold  at  the  rate  of  12  pieces 
for  15  cents. 

Here  is  the  way  to  write  12  and  15  together 
to  express  this  rate. 

IQ  15  shows  the 
^ number  of  cents 
needed. 


12  shows  the 

number  of  pieces 
that  were  sold. 


15^ 


112  Meoning 


12  per  15  ^ 

A pair  of  numerals  used  in  this  way  is  called 
a ratio.  This  ratio  expresses  a rate.  The  rate 
is  12  per  15.  Q 


0©(g)®© 

B ^ 

©©©©© 
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You  can  use  other  numerals  to  express 
the  rate  at  which  the  candy  was  sold. 


□ 


In  Picture  C the  12  pieces  of  candy  and 
the  15  pennies  are  separated  into  3 equal 
groups.  The  pennies  in  each  new  group  will 
buy  the  pieces  of  candy  in  the  group. 


.4  pieces  and  5 pennies  are  in  each  group. 


Think  of  only  1 of  these  3 new  groups. 

4 pieces  of  candy  will  sell  for  5 cents. 

0 Now  you  can  say  that  the  rate  is  4 pieces 

per  5 cents.  Write  the  ratio  this  way. 


□ 


112 
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□ 


4 shows  the ^ shows  the 

number  of  pieces.  — number  of  cents 
^ < needed. 

4 per  5 

You  can  now  express  the  rate  as  4 per  5. 


You  can  use  two  other  numerals  to  express 
the  rate.  Think  of  2 of  the  3 new  groups. 

.8  pieces  of  candy  will  sell  for  10  cents. 


□ 


Now  you  can  say  that  the  rate  is  8 pieces 
per  10  cents.  Write  the  ratio  this  way. 


8 shows  the 

number  of  pieces. 


10 


10  shows  the 
number  of  cents 
.needed. 


8 per  10 


Now  the  rate  is  expressed  as  8 per  10. 


1 Call  on  a pupil  to  read  the  text  for  Movie  A. 
Let  two  children  act  out  the  parts  of  Jim  and 
Don.  Be  sure  the  children  understand  that  two 
numerals,  12  and  15,  are  used  to  express  the 
rate  at  which  the  candy  was  sold. 

2 Have  the  children  first  count  the  pieces  of 
candy  in  Picture  B,  then  the  pennies.  Have 
them  relate  the  text  opposite  the  arrow  to  the 
picture. 

3 Read  the  text  and  note  the  position  of  the 
two  numerals  which  express  the  rate. 

4 Have  the  pupils  note  that  in  reading  a rate 
the  word  “per"  is  used  in  preference  to  the 
word  “for.”  Hence,  the  rate  for  Picture  B is 
read  "12  per  15." 

5 Point  out  again  that  it  takes  two  numerals  to 
express  a rate.  Explain  that  when  we  pair 
two  numerals  like  this  we  call  it  a ratio. 


1 Let  a pupil  read  the  text.  Help  the  children 
understand  that  the  candy  and  pennies  have 
been  divided  into  equal  groups  to  determine 
the  price  for  a few  pieces. 

2 Have  the  children  verify  the  text  by  counting 
the  pieces  of  candy  and  pennies  in  each  group 
in  Picture  C. 

3 Tell  the  children  to  study  Picture  D and  imag- 
ine they  are  going  to  buy  only  4 pieces  of 
candy.  Ask  them  how  much  the  4 pieces 
would  cost  and  to  note  that  the  other  pieces 
of  candy  and  pennies  are  dimmed  off. 

4 Have  someone  read  the  text  for  Picture  D.  Be 
sure  the  children  understand  what  each  nu- 
meral in  the  ratio  means. 

5 Ask  the  children  to  look  at  Picture  E and 
imagine  they  are  going  to  buy  8 pieces  of 
candy.  Ask  them  to  count  the  pennies  to  find 
out  how  much  8 pieces  would  cost. 

6 Treat  the  text  for  Picture  E in  the  same  way 
as  the  text  for  Picture  D. 


113 
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Picture  F shows  what  happens  when 
more  than  12  pieces  of  candy  are  sold 
at  the  rate  Jim  paid.  It  shows  that 
for  20  pieces,  25  cents  would  be 
needed.  This  time  you  can  express 
the  rate  as  20  per  25.  gj 
What  does 
the  20  show? — >20 


25- 

20  per  25 


What  does 
.the  25  show? 


the  rate  as  25  cents  for  20  pieces. 
Write  the  rate  as  a ratio  this  way. 


B 


25  shows >0  C 20  shows 

the  number  £2  the  number 

of  cents.  20— 


25  per  20 

B Now  look  at  1 group  in  Picture  F. 
Think  of  the  money  first.  You  can 
express  the  rate  as  5 cents  for  |g 
E pieces.  Write  the  rate  as  a ratio 


|Q  Does  16  per  20  also  express  the 
I rate  shown  in  Picture  F? 


^ I □ Now  you  see  that  4 per  5,  8 per  1C 
12  per  15,  16  per  20,  and  20  per  25 
I all  express  the  same  rate. 

5 10  15  20  25 


When  you  expressed  the  rate  as  20 
pieces  for  25  cents,  you  thought 
of  the  number  of  pieces  first.  Look 
at  Picture  F again.  Now  think  of  the 
amount  of  money  first.  When  you 
think  this  way,  you  can  express 


What  does >5  What  does 

the  5 show?  - ^^e  4 show? 

4 

5 per  4 

□ If  you  express  the  rate  as  15  per  12, 
are  you  thinking  first  of  the  money  or 
of  the  candy? 

□ 5 per  4,  10  per  8,  15  per  12, 

20  per  16,  and  25  per  20  all  express 
the  same  rate. 

4 8 12  16  20 


114 

1 Have  the  children  note  that  this  picture 
shows  more  candies  and  pennies  than  the 
pictures  on  page  113  did.  Have  them  give  the 
rate  for  one  of  the  groups  into  which  the  20 
pieces  of  candy  and  25  pennies  have  been 
separated.  Have  them  give  the  rate  for  2 
groups. 

2 Have  one  pupil  read  the  text  and  explain 
what  each  numeral  of  the  ratio  means. 

3 Let  someone  read  the  question  and  explain 
how  many  groups  it  takes  to  make  this  ratio. 

4 Let  a pupil  show,  by  referring  to  the  groups 
in  Picture  F,  that  all  these  ratios  express  the 
same  rate  that  4 per  5 expresses.  Let  several 
children  supply  the  missing  numerals. 

5 Use  Note  2.  Be  sure  the  pupils  understand 
that  the  way  the  numerals  are  placed  in  a 
ratio  depends  on  whether  you  think  of  oieces 
per  money  or  money  per  pieces. 

6 Use  Note  2. 

7 Adapt  the  procedures  in  Note  4. 


pp  B 
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U 

Don  also  expressed  a rate  when  he  told  Jim 
how  much  his  candy  cost.  This  rate,  too,  can 
be  expressed  in  different  ways. 


.You  can  say  that  Don’s  candy  was  sold 
at  the  rate  of  12  pieces  for  10  cents. 

To  show  the  rate,  you  can  write  the  numerals 
12  and  10  as  a ratio. 

12  shows  the  —12 

number  of  pieces.  number 

10  ^ of  cents. 


1 Have  two  children  use  what  Don  and  Jim  are 
saying  as  a dialogue.  Then  let  someone  read 
the  text  for  Picture  G. 

2 Have  the  children  count  the  pieces  of  candy 
and  pennies  in  Picture.  H.  Have  them  relate 
the  text  to  the  picture  and  explain  the  mean- 
ing of  both  numerals  in  the  ratio. 

3 Ask  a pupil  to  read  the  text  for  Picture  1 
and  then  fill  in  the  missing  numerals  after 
counting  the  number  of  candies  and  pennies 
in  each  group  in  the  picture. 


^ per  10 

You  can  express  the  rate  as  E per  B. 

You  can  use  other  numerals  to  express 
the  rate  at  which  Don’s  candy  was  sold. 

.The  12  pieces  of  candy  and  the  10  pennies 
are  now  separated  into  2 equal  groups. 

The  pennies  in  each  new  group  will  buy  the 
pieces  of  candy  in  the  group. 

There  are  B pieces  of  candy  and  □ pennies 
in  each  new  group. 

Now  turn  the  page. 
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.Think  of  only  1 of  these  2 new  groups. 

6 pieces  of  candy  will  sell  for  ■ cents. 
You  can  say  that  the  candy  sold  at  a rate 
of  ■ pieces  for  ■ cents.  You  can  write 
the  ratio  that  shows  the  rate  this  way. 


©©©©(§) 
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What  does_ 
the  6 show? 


6 

5 


What  does 
.the  5 show? 


■ per  5 

Now  the  rate  is  expressed  as  6 per  ■. 

Picture  K shows  what  happens  when  more  B 
than  12  pieces  are  sold  at  the  rate  Don  paid. 

It  shows  that  for  24  pieces,  20  cents  would 
be  needed. 

You  can  express  the  rate  now  as  24  per  20. 

What  does .04  □ 

the  24  show?  — What  does 

2 Q« the  20  show? 


SperB 

The  rate  is  expressed  now  as  B per  ■. 

Does  18  per  15  also  express  the  rate  shown 
in  Picture  K? 


Do  you  see  that  12  per  10,  6 per  5,  and 
18  per  15  all  express  the  same  rate? 


□ 


12^6^18 
10  5 15 


You  can  also  express  the  rate  at  which  Don’s 
candy  was  sold  as  5 per  6.  What  do  the  5 and 
6 mean?  g 


^ ^ 


V w 


^ 

□ 


ID 


Each  ratio  below  expresses  a rate. 

For  each  ratio  there  is  a picture.  Find 
the  picture  that  shows  each  rate.  0 


□ 

9 

□ 

3 

□ 

6 

□ 

6 

6 

2 

15 

5 

□ 

12 

B 

18 

□ 

15 

B 

6 

10 

15 

12 

9 

B 

4 

Q 

3 

(SI 

6 

□ 

4 

10 

5 

10 

5 

□ 

4 

D 

8 

(a 

12 

B 

8 

3 

20 

9 

6 

B 

16 

n 

2 

B 

20 

□ 

9 

12 

3 

16 

15 

For  each  statement  below,  write  the 
numerals  as  a ratio  to  show  the  rate. 
A 10  apples  for  18|!!  B 
B 12  cookies  for  40jf 
c 5 candy  bars  for  16^ 

D bjf  for  6 pieces  of  candy 
E 5 lemons  for  27i 
F 6 yards  of  ribbon  for  39;^ 

G 10^  for  12  sheets  of  paper 
H 12  lollipops  for  29^ 

I 50  marbles  for  19^ 
j 10  flower  bulbs  for  55^ 

K 6 cans  of  fruit  drink  for  59f! 
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1 Tell  the  children  to  study  Picture  J and  imag- 
ine they  are  going  to  buy  only  6 pieces  of 
candy.  Ask  them  how  much  the  6 pieces  will 
cost.  Have  them  study  the  ratio  and  explain 
what  each  numeral  means. 

2 Let  someone  count  the  groups  in  Picture  K 
and  the  candies  and  pennies  in  each  group. 

3 Have  a pupil  read  the  text  for  Picture  K 
and  explain  the  meaning  of  each  numeral  in 
the  ratio. 

4 Help  the  children  relate  the  groups  in  Pic- 
ture K to  the  ratios  in  the  text. 

5 Be  sure  the  children  understand  that  5 
stands  for  the  number  of  pennies  and  6 stands 
for  the  number  of  pieces  of  candy. 


HZ 

1 Let  the  children  have  time  to  study  the  pic- 
tures and  decide  what  ratios  can  be  written 
for  each  one. 

2 Tell  the  children  to  write  each  ratio  given 
in  Exercises  A to  T and  beside  each  to  write 
the  letter  of  the  picture  which  shows  the 
rate  expressed  by  the  ratio.  When  the  children 
are  finished,  discuss  the  exercises  with  them. 

3 Let  the  children  do  this  work  independently 
also.  Tell  them  that  for  some  of  the  state- 
ments more  than  one  ratio  may  be  written  to 
express  the  rate.  Make  sure  the  children 
correct  any  errors  they  make  in  their  work. 


Now  you  know  how  numerals  are  used  to  express  rates. 
Later  on  you  will  use  rates  to  solve  problems. 
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Thinking  straight 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  gets  experience  in  expressing  rates  by  using 
ratios,  and  he  learns  that  the  second  term  of  a ratio 
may  be  1. 


Vocabulary 

New  words  page  118  speed*,  usually* 


the  ratio  stands  for,  he  will  not  be  able  to  write  ratios 
in  a consistent  fashion  later  on.  (On  pages  215-220 
in  the  pupils’  book,  ratios  are  used  in  problem  solv- 
ing.) 

Answers 

Where  two  answers  are  given  below,  as  in  Exercises 
A to  J,  either  one  may  be  considered  correct.  Only 
one  answer  has  been  given  in  instances  where  usage 
strongly  favors  a particular  expression. 


Comments 


Problems 


Exercises 


In  discussing  the  exercises  on  this  page,  make  sure 
the  child  understands  that  it  is  always  possible  to 
express  a rate  situation  in  two  ways.  Then  explain 
that  in  some  instances  usage  determines  which  of  the 
two  is  used.  In  other  words,  usage  determines  which 
term  comes  first  in  expressing  a rate  and,  consequent- 
ly, which  term  is  written  above  the  line  in  a ratio  form. 
It  is  essential  for  the  child  to  realize  that  he  must 
know  what  each  term  in  the  rate  means,  so  that  he  can 
express  this  meaning  properly  in  writing  a ratio.  Un- 
less the  child  understands  clearly  what  each  term  in 


A 30 

A 45/3 

B 45;  45/1 

B 87/3,  3/87 

C 2 cans  per  33(?;  yes;  not  if  you 

C 56/12,  12/56 

know  the  meaning  of  each  term 

D 1/2 

D S<t.  per  1 lb.;  yes;  5^  per  pound 

E 8/1 

is  more  common. 

F 2/19,  19/2 

E 65  mi.  per  2 hr.;  65/2 

G 49/1 

F $6  per  5 da.;  6/5 

H 10/63,  63/10 

G 8 hr.  per  3 da.;  8/3 

I 29/11,  n/29 

J 3/1 

Thinking  straight 


SPEED 

SPEED 

30”^” 

45 

LIMIT 

□ 

LIMIT 

□ 

^ _ 

118 

1 Relate  the  problem  to  Picture  A., Let  the  chil- 
dren discuss  the  meaning  of  the  numerals  in 
each  term  of  the  ratio  and  the  reason  for 
writing  30  above  the  line. 

2 Relate  the  problem  to  Picture  B and  let  a 


□ Sign  A shows  a speed  of  S mi. 
in  1 hr.  This  rate  is  usually  thought 
of  as  30  miles  per  hour.  The  rate  is 
written  as  a ratio  this  way. 

What  does 
the  1 
stand  for? 


What  does 
the  30 
stand  for? 


30 

1- 


You  do  not  usually  think  of  the  rate  as 
1 hour  per  30  miles. 

□ Sign  B shows  a speed  of  H mi. 
in  1 hr.  Is  this  rate  usually  thought 
of  as  45  mi.  per  hour  or  as  1 hour  per 
45  miles?  Write  this  rate  as  a ratio. 


□ Bob’s  father  drove  65  mi.  in  2 hr. 
Would  you  usually  express  this  rate  as 
2 hr.  per  65  mi.  or  as  65  mi.  per  2 hr.? 
Which  ratio  at  the  right 

expresses  the  usual  way  — — 

you  think  of  this  rate?  ^ 

□ Paul  earned  $6  in  5 da.  Would  his 
rate  of  earning  usually  be  expressed 
as  $6  per  5 da.  or  as  5 da.  per  $6? 
Write  this  rate  as  a ratio. 

0 Tony  worked  8 hr.  in  3 da.  How 
would  this  rate  usually  be  expressed? 
How  would  it  be  written  as  a ratio? 
Write  a ratio  for  each  rate  below. 


child  write  the  ratio  on  the  chalkboard. 

3 Bring  out  that  a ratio  for  this  situation  may 
be  written  in  either  of  two  ways.  Make  sure 
the  pupils  see  that  in  this  example  one  way 
of  stating  the  price  is  as  good  as  the  other. 

4 Discuss  Problems  D to  G.  Pay  special  atten- 
tion to  situations  in  which  the  rate  is  common- 
ly expressed  in  one  way  rather  than  another. 

5 Tell  the  children  that  although  ratios  for  these 
rates  may  be  written  in  two  ways,  there  are 
some  that  are  usually  written  in  one  of  these 


□ One  way  to  express  the  cost  shown 
I in  Picture  C is  2 per  33 Can 

1'  you  also  express  this  rate  as  33ji  per 
2 cans?  Does  the  way  you  express  the 
j rate  make  any  difference? 


1 


□ One  way  to  express  the  cost  shown 

in  Picture  D is  5 per  1 

Can  you  also  express  this  rate  as  1 lb. 
per  5^?  Is  one  way  of  expressing 
the  rate  better  than  the  other?  Why? 

118  which  


A 45  mi.  in  3 hr. 

B 87^  for  3 lb. 
c 56^  for  a dozen 
D 1 tbs.  per  2 lb. 

E d4  each 
F 2 for  19j!! 

G 49^  a pound 
H 10  lb.  for  63(!l 
I 29j/!  for  11  oz. 

J $3  per  box 


ways. 


Lesson  briefs  118 


115 


119-123 


Moving  forward 


Expanded  Nofes  for  this  lesson  ore  on  pages  300-302. 


Objectives 

The  child  learns  to  use  a ratio  to  compare  one  quantity 
with  another.  He  learns  the  meaning  of  each  term  in 
the  ratio  and  how  to  read  it. 

Vocabulary 

New  words  page  119  comparison;  page  122  sail- 
boats*, motorboats*,  steamboats* 


Comments 

Work  with  ratios  is  extended  in  this  lesson  to  include 
the  comparison  of  a quantity  with  another  quantity. 
Making  comparisons  of  this  kind  is  a common  experi- 
ence in  our  everyday  lives.  Most  of  us  spend  a lot 
of  time  comparing  what  we  have,  what  we  do,  how 
long  it  takes  us  to  do  it,  etc.,  with  the  similar  achieve- 
ments of  our  friends.  Newspapers  and  magazines  are 
full  of  statistical  data  and  illustrations  using  compari- 
sons of  all  kinds.  Learning  to  compute  with  ratios  and 
learning  the  related  terminology  is  an  accomplishment 
the  children  will  have  occasion  to  use  the  rest  of  their 
lives. 

In  previous  lessons  the  children  learned  that  more 
than  one  ratio  can  be  written  for  a rate.  In  this  lesson 
they  will  learn  that  more  than  one  ratio  can  be  written 
to  express  a comparison.  Two  groups  of  objects  are 
compared  at  the  start.  By  separating  each  of  the  two 
sets  of  objects  into  the  same  number  of  equal  groups, 
it  is  shown  that  several  ratios  may  be  written  for  the 
same  comparison.  A set  of  the  smaller  groups  of 
objects  becomes  the  basis  for  writing  the  new  ratio. 

Just  as  the  children  learned  that  one  set  of  ratios 
could  be  written  for  expressing  the  number  of  items 
per  so  much  money  and  another  set  for  expressing  so 
much  money  per  so  many  items,  so,  too,  is  it  possible 
to  write  two  sets  of  ratios  when  comparing  one  group 
of  items  with  another  group.  We  may  think  either  of 
planes  compared  with  boats,  or  boats  compared  with 
planes.  It  is  important  for  the  pupils  to  realize  that 
either  group  can  be  compared  with  the  other  group 
— that  is,  either  term  can  be  the  first  term  of  the  ratio. 

On  pages  119-121  two  groups  of  objects  are  com- 
pared and  used  to  show  how  to  write,  read,  and  inter- 


pret the  ratio;  and  then,  by  separating  the  objects 
into  equal  groups,  the  children  are  shown  how  to  use 
other  pairs  of  numerals  to  write  different  ratios  for 
the  same  comparison.  The  picture  on  page  121  shows 
what  happens  when  the  number  of  objects  is  increased 
by  including  more  groups,  and  the  accompanying  text 
explains  some  of  the  equivalent  ratios  that  can  be 
written  for  the  original  comparison.  It  also  shows 
some  of  the  ratios  that  can  be  written  when  the  com- 
parison is  made  the  other  way  around. 

On  page  122  three  pictures  are  used  for  making 
comparisons.  Exercises  A to  E are  detailed  steps  that 
can  be  followed  by  you  to  explain  writing  ratios  for 
Picture  A.  These  same  steps  can  be  used  in  studying 
Pictures  B and  C.  If  you  let  the  children  in  your  class 
use  objects  for  counting  and  grouping,  it  will  give 
them  better  understanding  of  the  work  on  these  pages. 
Using  a different  number  of  objects  than  shown  here 
and  forming  other  groups  will  give  the  children  still 
further  practice  in  visualizing  comparisons  and  relating 
ratios  that  can  be  written  to  what  they  have  done  with 
objects. 

Answers 

Page  1 22: 

A 16/24 

B 2 sailboats  and  3 motorboats;  2/3;  3/2 
C 6 sailboats  and  9 motorboats;  6/9;  9/6 
D 4/6,  8/12,  10/15,  12/18,  14/21 
E 6/4,  12/8,  15/10,  18/12,  21/14,  24/16 
F 15/20 

G 3/4,  6/8,  9/12,  12/16 
H 10/8,  15/12,  5/4,  20/16,  25/20 
I 20/25,  8/10,  4/5,  12/15,  16/20 

Page  123: 

(block  1) 


A 

[D] 

D 

[E] 

G [E] 

j 

[C] 

M [F]  P [B] 

B 

[C] 

E 

[A] 

H [D] 

K 

[F] 

N [B] 

C 

[A] 

F 

[F] 

I [B] 

L 

[D] 

O [A] 

(block  2) 

A 10/4  or  4/10  E 9/12  or  12/9  I 8/12  or  12/8 

B 4/10  or  10/4  F 6/10  or  10/6  J 24/1 5 or  15/24 

C 27/18  or  18/27  G 18/12  or  12/18  K 10/14  or  14/10 

D 4/lorl/4  H 12/8or8/12  L 20/16orl6/20 


Moving  forward 


Now  you  will  learn  how  to  use  a ratio  to  compare  one 
group  with  another. 


□ 


Paul;  I have  10  model! 

ave  15  planesy 


Paul  compared  his  planes  with  Bob's  by  using 
two  numerals,  15  and  10. 


119 

1 Explain  to  the  class  that  in  the  preceding 
lesson  they  used  ratios  to  express  rate.  In 
this  lesson  they  will  use  ratios  to  make  a 
comparison  between  two  quantities. 

2 Let  two  children  read  the  dialogue  of  Bob 
and  Paul;  then  point  out  that  the  two  boys  are 


IS-'- 

.+*■ 


-V 


1 ^ < This  picture  shows  both  boys’  planes. 

0 

You  can  express  the  comparison  that  Paul  Q 
made  by  writing  the  numerals  15  and  10 
as  a ratio.  Your  ratio  will  look  like  this. 

Number  of  Bob’s 

Number  of  Paul's » J q planes  that 

planes  that  are  Paul’s  planes  are 

compared  with  1 Q < — compared  with 

Bob's  planes  [jl 

15  to  10  “ 

You  can  use  other  numerals  to  compare 

, 0 

Paul’s  planes  with  Bob’s. 

Now  Paul’s  15  planes  and  Bob’s  10  planes 
are  separated  into  5 equal  groups.  3 of  Paul’s 

planes  and  2 of  Bob’s  are  in  each  group. 

Now  turn  the  page. 

Using  rolios  to  show  comporison  119 

'VA'  o 


_Think  of  one  of  these  groups.  Now  you  can 
compare  Paul’s  planes  with  Bob’s  by  saying 
that  there  are  3 of  Paul’s  planes  to  2 of  Bob’s. 


The  ratio  that  shows  this  comparison  is 
written  this  way. 

Number  of  Paul’s 
planes  that  you 
are  thinking 
about  now 


Number  of  Bob’s 
planes  that  Paul’s 
planes  are 


comparing  the  number  of  planes  they  have. 
Use  objects  to  represent  each  boy's  planes. 

3 Have  the  children  count  the  planes  in  each 
group  in  Picture  B.  Let  someone  tell  which 
group  belongs  to  Paul  and  which  to  Bob. 

4 Have  a child  read  the  text  for  Picture  B and 
explain  what  each  numeral  in  the  ratio  means. 

5 Tell  the  children  to  note  that  the  word  to 
can  be  used  in  reading  ratios  that  express 
comparisons.  Ask  them  how  this  differs  from 
reading  ratios  that  express  rates. 

6 Tell  the  class  to  look  at  Picture  C and  note 
the  number  of  equal  groups,  as  well  as  the 
number  of  Paul’s  planes  and  Bob’s  planes  in 
each  group. 

120 


1 Have  the  class  study  Picture  D.  Be  sure  they 
observe  that  each  group  of  planes  includes  3 
of  Paul’s  and  2 of  Bob’s.  Explain  that  since 
we  are  especially  interested  in  one  of  these 
groups,  the  others  are  dimmed  off.  Get  them 
to  understand  that  in  each  group  there  are  3 
of  Paul’s  planes  to  2 of  Bob’s.  Ask  questions 


^4- 

l-i- 


2< compared  with 

3 to  2 

You  can  now  express  the  comparison  of  Paul’s 
planes  to  Bob’s  as  3 to  2. 


.When  you  think  of  three  of  the  groups,  you  can 
use  other  numerals  to  express  the  comparison 
of  Paul’s  planes  to  Bob’s. 

Now  you  can  express  the  ratio  as  9 planes 
to  6 planes.  Write  the  ratio  this  way. 

Number  of  Paul’s 
planes  you  are 
thinking  about 


9 to  6 


Number  of  Bob’s 
Q planes  that  Paul’s 

^ planes  are 

0< compared  with 


2 


3 


The  comparison  of  Paul’s  planes  to  Bob’s  is 
now  expressed  as  9 to  6. 


to  get  the  pupils  to  see  that  the  ratio  3/2 
expresses  this.  Emphasize  the  idea  that  the 
comparison  between  the  planes  is  the  same  as 
it  was  on  page  119,  but  that  different  numerals 
are  used  to  express  it.  Stress  the  idea  that  the 
ratio  15/10  equals  the  ratio  3/2. 

Cali  on  several  children  to  read  the  entire 
text  for  Picture  D and  explain  the  numerals 
in  the  ratio. 

Ask;  “How  many  groups  are  we  considering 
now?  How  many  of  the  planes  are  Paul’s?  How 
many  are  Bob’s?’’  Read  the  text  and  ask  chil- 
dren to  explain  the  numerals  in  the  ratio  in 
terms  of  the  picture. 

Lesson  briefs  119-123 


t 


m 

1 Ask  the  children  how  Picture  F differs  from 


Picture  F shows  that  the  boys  bought 
some  more  planes.  Now  there  are  18 
of  Paul’s  planes  to  12  of  Bob’s.  Write 
the  comparison  as  a ratio  this  way. 

What  does 

the  18  show? » 1 O 

•*■0  What  does 

0 22 < show? 

18  to  12 

□ Does  6 to  4 also  express  the 

— comparison  of  Paul’s  planes  with  Bob’s? 
cJ  What  part  of  Picture  F shows  this? 

□ Does  12  to  8 also  express  the 
comparison  of  Paul’s  planes  with  Bob’s? 

B 3 to  2,  6 to  4,  9 to  6,  12  to  8, 

15  to  10,  and  18  to  12  all  express 
the  same  comparison.  Q 

3 = “.  = M = Ji.  = JI  = JL 

2 4 6 8 10  12 

When  you  expressed  the  comparison 
as  18  planes  to  12  planes,  you 
compared  Paul’s  18  planes  with  Bob’s 
12  planes.  Now  look  at  Picture  F again. 
This  time  compare  Bob’s  12  planes 
with  Paul’s  18  planes.  « 


Number  of 

Bob’s  planes  ri  Number  of 
you  are 

thinking  about^  1 0 

planes  are 
compared  with 

12  to  18 

Look  at  1 group  in  Picture  F and 
compare  Bob’s  planes  with  Paul’s. 

You  can  express  the  comparison  now 
as  2 planes  to  3 planes.  Write  the 
comparison  as  a ratio  this  way. 

What  does 

the  2 show? » O u 

£ What  does 

04 the  3 show? 

2 to  3 

B If  you  express  the  comparison  as 
8 to  12,  are  you  comparing  Bob’s  planes 
with  Paul’s  or  Paul’s  planes  with  Bob’s? 

B 2 to  3,  4 to  6,  6 to  9,  8 to  12,  Q 
10  to  15,  and  12  to  18  all  express 
the  same  comparison. 

3 6 9 12  15  18 


121 


i&  ££  £.& 

££ 


16 


WMmyk 

mykuyk 


muLUim 

B 


□ Look  at  Picture  A.  There  are  ■ 
sailboats.  There  are  ■ motorboats. 

Finish  the  ratio  at  the  right  to  compare 
all  the  sailboats  with  all  the  motorboats. 

□ Think  of  one  group  of  sailboats  and  Q 
motorboats.  There  are  H sailboats  and 

■ motorboats.  Write  the  ratio  to  compare 
sailboats  with  motorboats.  Write  the  ratio 
to  compare  motorboats  with  sailboats. 

B Think  of  three  groups  of  sailboats  and 
motorboats.  There  are  ■ sailboats  and  B 

■ motorboats.  Write  the  ratio  to  compare 
sailboats  with  motorboats.  Write  the  ratio 
to  compare  motorboats  with  sailboats. 

□ Use  three  other  pairs  of  numerals  to 
compare  the  sailboats  with  the  motorboatsgj 
B Use  three  other  pairs  of  numerals  to 
compare  the  motorboats  with  the  sailboats. 

B For  Picture  B write  the  ratio  to  compare  all 
the  cars  with  all  the  engines.  q 

0 Use  two  other  pairs  of  numerals 
to  compare  the  cars  with  the  engines. 

Q Which  pairs  of  numerals  below  show  the 
comparison  of  planes  with  steamboats  in  0 
Picture  C? 

10  3 1 15  5 2 20  25 


12 


16  20 


D Which  pairs  of  numerals  below  show  the 
comparison  of  steamboats  with  planes? 
b32058_841216 
4 25  6 10  5 5 15  20 


Picture  E [one  more  group  of  5 planes].  De- 
termine the  number  of  each  boy’s  planes.  De- 
velop the  idea  that  as  long  as  Paul  has  3 
planes  to  2 of  Bob’s,  the  relationship  is  the 
same,  but  a different  ratio  is  written, 

2 Relate  the  ratio  to  Picture  F. 

3 Let  several  pupils  answer  Questions  A and  B. 

4 Have  the  children  use  the  groups  in  Picture 
F to  complete  the  ratios  in  Exercise  C. 

5 Read  the  text  to  the  class  and  explain  that 
Bob’s  planes  can  also  be  compared  with 
Paul’s. 

6 Tell  the  class  to  count  all  the  black  planes 
in  Picture  F and  then  all  the  red  ones.  Have 
someone  explain  the  new  ratio. 

7 Read  the  text  and  relate  the  ratio  to  one 
group  in  Picture  F. 

8 Let  several  children  answer  Question  D and 
complete  the  ratios  in  Exercise  E. 


1 Tell  the  class  to  count  the  sailboats  and 
motorboats  in  Picture  A and  to  explain  how 
each  group  of  5 is  alike.  Then  have  someone 
read  the  text  and  supply  the  missing  answers. 

2 Call  on  one  child  to  read  Exercise  B and  use 
one  group  in  Picture  A for  determining  the 
missing  numerals.  Then  ask  all  the  children  to 
write  the  two  ratios.  Discuss  the  ratios. 

3 Proceed  in  the  same  way  as  you  did  for  Exer- 
cise B. 

4 Discuss  together  the  other  ratios  that  can  be 
written  for  Exercises  D and  E. 

5 ‘-^ave  the  children  note  the  number  of  engines 
and  cars  in  Picture  B.  Also  have  them  explain 
how  the  groups  are  alike. 

6 In  connection  with  Exercises  F and  G,  discuss 
the  ratios  that  can  be  written  for  Picture  B. 

7 Treat  Picture  C in  the  same  way  as  Picture  B. 

8 Have  the  children  write  out  their  answers  for 
Exercises  H and  I. 
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am 

□ 

mmum 

□ 

Each  ratio  below  expresses  a comparison. 
Find  a picture  that  belongs  with  each  ratio. 
For  example,  Ratio  A can  be  used  to 
compare  6 of  the  new  engines  with  15 
of  the  old  engines  in  Picture  D. 


h12 

10 


For  each  comparison  given  below, 
use  the  numerals  to  write  a ratio.  Q 
A 10  model  cars  with  4 model  cars 
B 4 model  cars  with  10  model  cars 
c 27  stamps  with  18  stamps 
D 4 dolls  with  1 doll 
E 9 pictures  with  12  pictures 
F 6 books  with  10  books 
G 18  plants  with  12  plants 
H 12  pencils  with  8 pencils 
I 8 pencils  with  12  pencils 
j 24  records  with  15  records 
K 10  cents  with  14  cents 
i 20  erasers  with  16  erasers 


Now  you  should  be  able  to  write  a ratio  to  compare 
one  group  with  another. 


123 


124-125 


Using  arithmetic 


1 Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

i Obfectives 

I  The  child  solves  problems  of  various  types  taught  so 
i far  in  this  book,  particularly  multiple-step  problems 
j and  those  requiring  approximate  ansv/ers. 


Vocabulary 

New  words  page  1 24  raised*,  fed*,  grew*,  har- 
vested*, applesauce*,  raisin,  budget,  allowed*,  cloth- 
ing*; page  125  spring*,  since*,  laid* 

Comments 

In  the  work  on  pages  124  and  125,  the  child  solves 
problems  of  various  types.  When  an  approximate  an- 
swer is  called  for  in  a problem  solved  by  division,  he 
should  exercise  judgment  in  considering  the  remainder. 
Some  problems  require  him  to  round  off  the  answer. 

Since  to  start  with  a detailed  discussion  may  cause 
children  to  lose  interest  in  working  problems  of  this 
kind,  it  is  wise  to  delay  the  discussion  until  each 


1 Give  the  class  time  to  study  the  six  pictures 
and  note  the  total  number  of  objects  of  each 
kind.  Also  have  them  note  that  the  groups  in 
each  picture  are  equal.  Discuss  how  many  ob- 
jects of  each  color  they  would  have  if  they  had 
1 group,  2 groups,  3 groups,  etc.  Then  discuss 
the  various  ratios  that  can  be  used  for  each 
picture. 

2 Read  the  text  to  the  class  and  make  sure  the 
children  understand  the  example  that  is  given. 

3 Ask  the  children  to  write  on  a sheet  of  paper 
each  ratio  and  the  letter  of  the  picture  that 
illustrates  it.  Go  over  the  answers  with  the 
children,  and  have  them  explain  their  answers 
by  pointing  out  how  the  pictures  illustrate  the 
ratios. 

4 Tell  the  pupils  to  write  at  least  one  ratio 
for  each  comparison.  Some  children  may  write 
several  different  ratios  for  each  comparison. 


child  has  tried  to  solve  the  problems.  Point  out,  how- 
ever, that  the  data  needed  to  solve  a problem  may 
not  be  given  in  the  problem.  Solution  of  some  problems 
may  depend  on  previous  answers  or  on  data  given  in 
earlier  problems. 

When  the  time  for  discussion  comes,  you  may  wish  to 
pay  special  attention  to  those  problems  which  require 
approximate  answers.  Problem  J on  page  124  is  espe- 
cially worthy  of  classroom  consideration,  since  good 
arguments  may  be  produced  in  favor  of  either  of  the 
two  answers  suggested.  For  example,  one  might  reason 
like  this;  “The  $8  remainder  would  make  almost  $1  more 
per  month;  so  to  the  nearer  whole  dollar,  $42  is  the 
better  answer.”  On  the  other  hand,  if  one  considers 
the  stated  fact  that  $500  has  been  allowed  for  clothing, 
then  this  requirement  must  be  treated  with  respect. 
In  budgeting,  no  harm  is  done  if  one  spends  less  than 
has  been  planned,  but  to  spend  over  the  budget  may 
be  disastrous.  From  this  point  of  view,  $41  would  be 
considered  the  better  answer. 
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Answers 

Using  arithmetic: 

A 13X6  = [78] 

B 780-i-56  = [13]  and  52  rm.,  about  14  bu.;  14  is 
the  better  answer  because  the  remainder,  52  lb.,  is 
almost  another  bushel. 

C 75X56  = [4200] 

D 2990^  [230]  = 13 

E (32)  + 95=[127]  or  95  + (32)=  [127] 

F 95 -32  = [63] 

G 32-^2  = [16] 

H 16-9  = [7] 

I 12X$95=[$1140] 

J $500^  [$41  ] =12  and  $8  rm.;  If  it  is  important  not 
to  exceed  the  budget,  $41  is  the  better  answer.  If 
you  want  to  find  an  average  to  the  nearer  whole 
dollar,  $42  is  the  better  answer.  Two  answers  are 
given  for  Problem  K,  using  both  $41  and  $42. 

K $325- ($136)  = [$189]  or  $325 -($137)  = [$188] 

L $11 40 -$500  = [$640] 

M 120-[75]=45 


N 120-M5=[8] 

O 8X7  = [56] 

P(6)X7=[42]  or  56- [42]  =(14)  or  [42]+(14)  = 56 
Q (95)- [19]  =5 
R 30X19  = [570] 

S [45]- 11  =34 
Keeping  skillful: 


(block  1) 

(block  2) 

A 32  tbs. 

M 180  sec. 

A 487 

B 9 ft. 

N 8wk. 

B 64 

C 2 pk. 

O 36  yd. 

C 7871 

D 40  pt. 

P 60  mo. 

D 30,628 

E 4yr. 

Q 2 pt. 

E 1626 

F 240  min. 

R 5 pk. 

F 31  and  15  rm. 

G 6 lb. 

S 180  in. 

G 319 

H 16  pk. 

T 1460  da. 

H 188 

I 32  fl.  oz. 

U 1 mi. 

I 47 

J 3 da. 

V 40fl.  oz. 

J 20,732 

K 16,000  1b. 

W 128  oz. 

K 208,164 

L 2 bu. 

X 168  hr. 

L 15,885 

Using  arithmetic  □ 

A Paul  and  George  raised  13  pigs 
for  a 4-H  Club  project.  They  gave  each 
pig  6 lb.  of  feed  each  day.  How  many 
pounds  of  feed  did  they  use  in  one 
day? 

B In  a month  the  boys  fed  the  pigs 
about  780  lb.  of  sheljed  corn.  One 
bushel  of  shelled  corn  weighs  56  lb. 
About  how  many  bushels  of  shelled  corn 
did  they  feed  the  pigs  that  month? 
THINK  Which  is  the  better  answer, 
about  13  bu.  or  about  14  bu.?  Why? 

c The  boys  grew  the  corn  they  used 
for  feeding  the  pigs.  The  corn  that  they 
harvested  gave  them  about  75  bu.  of 
shelled  corn.  About  how  many  pounds 
of  shelled  corn  did  they  get? 

D When  the  boys  took  their  pigs  to  be 
sold,  they  learned  that  the  13  pigs 
weighed  2990  pounds.  What  was  the 
average  weight  of  the  pigs? 

E Sally  canned  64  pt.  of  applesauce 
and  95  qt.  of  tomatoes  for  a 4 H 
project.  She  canned  how  many  quarts 
of  applesauce  and  tomatoes  in  all? 

THINK  64  pt.  = a qt.  What  should  you 
do  next? 

F Sally  canned  how  many  more  quarts 
of  tomatoes  than  quarts  of  applesauce? 
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G Sally’s  mother  said  that  she  would 
use  about  2 qt.  of  applesauce  per  week. 
The  applesauce  that  Sally  had  canned 
would  last  about  how  many  weeks? 

H Sally  and  Mary  baked  16  loaves 
of  bread  for  the  4-H  Club  fair.  9 of 
the  loaves  were  white  bread,  and  the 
others  were  raisin  bread.  They  baked 
how  many  loaves  of  raisin  bread? 

I As  a 4-H  project,  Jim  and  Kathy 
planned  a family  budget  for  a year. 

They  figured  that  their  family  would 
spend  an  average  of  $95  per  month 
for  food.  How  much  did  they  think 
their  family  would  spend  for  food 
in  one  year? 

j Jim  and  Kathy  allowed  $500 
for  clothing  for  the  year.  They  allowed 
an  average  of  about  how  much  per 
month  for  clothing? 

THINK  Which  is  the  better  answer, 

$41  or  $42?  Why? 

K The  family's  average  income  per 
month  is  $325.  About  how  much 
money  will  be  left  each  month  after 
they  have  paid  for  food  and  clothing? 
THINK  Which  problem  tells  you  about 
how  much  they  will  spend  per  month 
for  food?  How  do  you  know  about  how 
much  they  will  spend  for  clothing? 


124 

1 Let  the  pupils  work  Problems  A to  K independ- 
ently. Point  out  that  some  problems  require 
use  of  numbers  given  in  previous  problems, 
and  for  some  of  them,  missing  numbers  must  be 
found  by  computation  before  the  answer  can 
be  found.  Tell  the  children  first  to  write  an 
equation  with  n for  the  unknown  number  (and 
a screen  if  the  problem  is  a multiple-step  one), 
then  to  compute  and  rewrite  the  equation  with 
the  answer. 


L Jim  and  Kathy  think  their  family 
will  spend  about  how  much  less  in  one 
year  for  clothing  than  for  food? 

M In  the  spring  Jim  had  120  tomato 
plants  to  set  out.  He  set  out  some 
of  the  plants  one  morning.  At  noon  he 
still  had  45  plants  to  set  out.  How 
many  plants  did  he  set  out  in  the 
morning? 

N Jim  planted  the  120  tomato  plants 
in  rows  of  15  plants  each.  How  many 
rows  did  he  set  out? 
o Jim  hoped  that  his  tomatoes  would 
be  ready  to  eat  in  about  8 weeks.  He 
hoped  that  they  would  be  ready 
in  about  how  many  days? 
p One  day  he  said  that  his  tomatoes 
should  be  ready  in  about  2 wk.  About 


how  many  days  had  it  been  since  Jim 
had  planted  the  tomatoes? 

Q Kathy  took  care  of  30  chickens 
for  her  4-H  project.  Her  chickens  laid 
21  eggs  one  day,  17  eggs  the  second 
day,  23  eggs  the  third  day,  18  eggs  the 
fourth  day,  and  16  eggs  the  fifth  day. 
They  laid  an  average  of  how  many  eggs 
per  day? 

R Use  this  average  to  find  about  how 
many  eggs  Kathy’s  chickens  would  lay 
in  one  month  of  30  days. 

s One  month  the  family  used  11  doz. 
of  the  eggs  that  Kathy’s  chickens 
had  laid.  Kathy  still  had  34  doz.  eggs 
left  to  sell.  How  many  dozen  eggs  had 
her  chickens  laid  that  month? 


Keeping  skillful 


□ 16  fl.  oz.  = H tbs. 

□ 108  in.  = H ft.  Ej 
H 32  dry  pt.  = B pk. 

□ 5 gal.  = B pt. 

13  208  wk.  = ■ yr. 

□ 4 hr.  = ■ min. 

0 96oz.  = Blb. 

[3  B pk.  = 4 bu. 
n 4 c.  = Bfl.  oz. 

D ■ da.  = 72  hr. 

□ 8T.  = Blb. 

□ 64  dry  qt.  = ■ bu. 


El  ■ sec.  = 3 min. 

E 56  da.  = ■ wk. 

S 108  ft.  = ■ yd. 

□ 5 yr.  = ■ mo. 

E ■ pt.  = 4 c. 

□ 40  dry  qt  = ■ pk. 
B 5 yd.  = ■ in. 

□ 4 yr.  = ■ da. 

m ■ mi.  = 5280  ft. 

□ 5 c.  = ■ fl.  oz. 

CZJ  81b.  = Boz. 

□ B hr.  = 7 da. 


□ 0 + 628=1115  _ 

□ 6208=0  = 97  kJ 
Q 8000-129=0 

0 76  X 403  = 0 
Q 0-624=1002 

□ 604=19=0 

B 143  + 69+107  = 0 
m 536+0  = 724 

□ 1316+0=28 

□ 0 + 21030  = 41762 

□ 249X836=0 

□ 20100-0  = 4215 
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Moving  forward 


Expanded  Notes  for  this  lesson  ore  on  pages  302-304. 


Objectives 

The  child  learns  that  a pair  of  numerals  may  be  used 
to  express  a fraction  and  how  to  read  and  write  such  a 
fraction  numeral.  He  also  learns  that  different  pairs  of 
numbers  may  be  used  for  the  same  fraction. 


Vocabulary 

New  words  page  1 26  denominator,  numerator;  page 
129  green*;  page  131  arranged* 


Comments 

This  is  the  third  lesson  in  which  the  children  learn 
about  the  uses  of  number  pairs.  On  pages  112-117  the 
children  learned  that  a pair  of  numerals  may  be  a 
ratio  that  expresses  a rate.  On  pages  119-123  they 
learned  that  a pair  of  numerals  may  also  be  a ratio 
that  expresses  a comparison.  Now  they  are  going  to 
learn  that  a pair  of  numerals  may  be  a fraction  nu- 
meral that  expresses  a fraction. 
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1 Let  the  pupils  work  Problems  L to  S independ- 
ently. 

2 Discuss  each  problem  with  the  class,  begin- 
ning with  Problem  A on  page  124.  When  dis- 
cussing Problems  B and  J,  be  sure  to  have 
pupils  explain  why  one  answer  is  better  than 
another. 

3 The  pupils  may  work  these  exercises  on  paper. 
Some  of  the  most  competent  pupils  may  prefer 
to  take  turns  doing  them  orally.  You  may  want 
to  allow  the  children  to  use  the  table  on  page 
93  for  reference. 

4 Use  this  block  of  exercises  for  those  children 
who  need  more  practice  in  computation. 


From  the  beginning  of  the  study  of  arithmetic  chil- 
dren use  expressions  for  fractions,  rates,  and  compari- 
sons, but  they  do  not  fully  understand  their  meanings, 
nor  do  they  know  how  to  write  them  with  numerals. 
In  this  book  all  of  these  number  pairs  are  written  in 
the  same  way — one  numeral  above  the  other.  These 
lessons  are  designed  to  help  the  child  become  familiar 
with  this  form  and  the  three  different  meanings. 

When  the  child  studied  rates,  he  learned  that  the 
ratio  is  merely  a way  to  symbolize  or  express  the  rate 
and  that  several  different  ratios  can  be  used  to  ex- 
press the  same  rate.  Again,  when  he  studied  compari- 
sons, he  learned  that  more  than  one  ratio  can  be  used 
to  symbolize  the  result  of  a comparison.  In  this  les- 
son the  child  learns  that  a fraction  represents  part 
of  a whole,  that  the  fraction  numeral  is  a way  to 
symbolize  the  fraction,  and  that  more  than  one  frac- 
tion numeral  can  be  used  to  symbolize  or  express  the 
same  fraction.  For  example,  |,  and  ^ all  ex- 
press the  same  fraction.  At  this  point,  no  attempt 
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should  be  made  to  develop  the  computational  proce- 
dure for  the  reduction  (or  changing)  of  fraction  nu- 
merals. That  will  be  done  later.  In  this  lesson  the  main 
idea  to  be  developed  is  that  the  same  fraction  can  be 
expressed  in  different  ways. 

On  pages  126-128  the  idea  of  fractions  of  wholes, 
or  units,  or  things  that  can  be  thought  of  as  one  is 
developed.  Picture  F on  page  128  shows  how  different 
fraction  numerals  may  be  used  to  express  the  same 
fraction. 

On  pages  129-131  the  fraction  idea  is  used  to  repre- 
sent the  relation  of  part  of  a group  of  discrete  objects 
to  the  whole  group.  Here  the  group  is  thought  of  as 
a whole,  or  unit,  and  consequently,  when  referring  to  it, 
do  not  be  concerned  with  the  number  of  objects  in  it. 
Likewise,  when  referring  to  the  part  of  the  group,  do 
not  be  concerned  with  the  number  of  objects.  This  con- 
cept needs  careful  attention;  it  is  of  great  importance. 

Use  orally  as  much  as  possible  the  expressions  frac- 
tion numeral^  denominator,  and  numerator,  which  are 
used  throughout  this  lesson. 


1^ 

1 Read  the  ‘‘Moving  forward"  statement  and  dis- 
cuss it.  Remind  the  children  that  they  used 
two  numerals  to  express  rate  and  comparison. 

2 Ask  into  how  many  equal  parts  the  piece  of 
paper  in  Picture  A has  been  divided.  Ask  how 
many  of  the  equal  parts  are  red.  Have  some- 
one read  the  first  two  sentences. 

3 Ask  another  pupil  to  read  the  text  that  fol- 
lows. Have  the  children  note  the  placement 
of  the  numerals  that  represent  the  number  of 
equal  parts  (the  denominator)  and  the  number 
of  parts  under  consideration  (the  numerator). 

4 Have  someone  read  the  fraction  numeral. 
Be  sure  the  children  understand  the  terms 
fraction  numeral,  denominator,  and  numerator. 

5 Tell  them  this  piece  of  paper  is  the  same  size 
as  that  in  Picture  A,  but  it  is  divided  into  a 
different  number  of  equal  parts.  Have  them 
note  that  the  same  part  of  the  paper  is  red. 

6 Adapt  the  procedures  in  Note  3. 

7 Adapt  the  procedures  in  Note  4. 
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Moving  forward 


Now  you  will  learn  how  pairs  of  numerals  are  used 
to  express  fractions.  U 


The  piece  of  paper  in  Picture  A is  marked  off  in  8 
.equal  parts.  4 of  these  parts  are  red. 

You  can  use  the  numerals  4 and  8 to  tell  what  part 
of  the  paper  is  red.  Write  the  numerals  this  way.  Q 

The  8 shows  the 
number  of  equal  ‘ 

parts >1 


.The  4 shows  you 
are  thinking  of  4 
of  the  equal  parts. 
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jropor  frocllon*;  reoding  ond  v 


four  eighths 

g is  a fraction  numeral.  8 is  the  denominator.  ^ 
4 is  the  numerator. 


Now  look  at  Picture  B.  The  same  part  is  red.  This 
time  think  of  the  piece  of  paper  as  marked  off  in  | 
.4  equal  parts.  2 of  these  parts  are  red. 

Now  you  can  use  the  numerals  2 and  4 to  write 
a fraction  numeral  that  tells  what  part  is  red. 

Write  the  numerals  this  way. 

The  4 shows  the  . ^ 2 shows  you 

number  of  equal  £ are  thinking  of  2 
^4  of  ff’o  equal  parts. 

two  fourths 

In  the  fraction  numeral  i 4 is  the  denominator.  Q 
2 is  the  numerator. 

proper  frocflortt  Ireteoching  ond  exientlon) 


Answers 
Page  131 

A 


B 


2 4^ 
3>  6'  12 

3 6 
4/  8 


C fifteenths;  f, 

D tenths,  twentieths,-  f,  ^ 

c • 2 6 

E ninths;  3,  9 

1 2 

F fourths,  eighths;  4,  g 


G [G]  10; 


rHi  1 ^ 

3/  6>  is; 


[I] 


12  4 
2>  4'  8 


There  are  other  fraction  numerals  you  can  use 
H to  tell  that  the  same  part  of  the  paper  is  red.  Look 
at  Picture  C.  This  time  think  of  the  piece  of  paper 
as  marked  off  in  2 equal  parts.  1 of  these  parts 
< is  red.  Q 

This  time  you  can  use  the  pair  of  numerals  1 and  2 
to  tell  what  part  is  red. 


The  2 shows  the 
number  of  equal 
parts 


J < The  1 shows  you 

— are  thinking  of  1 

2 of  the  equal  parts. 


one  half 


2 is  the  denominator  of  this  fraction  numeral. 
1 is  the  numerator. 


□ 

□ 

Picture  D shows  how  to  get  still  another  fraction 
numeral  that  tells  what  part  is  red.  Think  of  the  n 
piece  of  paper  as  marked  off  in  16  equal  parts. 

, 8 of  these  parts  are  red. 

Now  you  can  use  the  numerals  8 and  16  to  tell 
what  part  is  red.  ■ 

The  16  shows  the  o ^ g 

number  of  equal  are  thinking  of  8 

>16  of  the  equal  parts. 

eight  sixteenths  Q 

w 

1 Have  the  children  see  that  again  the  same 
part  of  the  same-sized  paper  is  red,  but  this 
time  the  paper  has  been  marked  off  in  \wo 
equal  parts.  Ask  one  or  more  children  to  read 
the  text. 

2 Call  on  someone  to  read  the  text  and  explain 
the  meaning  of  the  numbers  used  to  form  the 
fraction. 

3 Read  the  fraction  numeral  together  several 
times.  Be  sure  everyone  understands  what 
numerator  and  denominator  mean. 

4 Adapt  the  procedures  in  Note  1. 

5 Adapt  the  procedures  in  Note  2. 

6 Adapt  the  procedures  in  Note  3. 


16  is  the  denominator  of  this  fraction  numeral. 
8 is  the  numerator. 
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sixteen  thirty-seconds 


What  is  the  denominator  of  this  fraction  numeral? 
What  is  the  numerator? 


E shows  the  same  paper  with  the  same 
part  red.  Think  of  the  paper  as  marked  off 
in  32  equal  parts.  B of  these  parts  are  red. 

To  tell  what  part  of  the  paper  is  red,  you  can  useQ 
the  numerals  16  and  32. 


What  does  the 
32  show? 


.What  does  the 
16  show? 


.Here  are  the  five  pictures  you  have  been 
working  with.  In  each  picture  the  same  part 
of  the  paper  is  red.  The  same  fraction 
of  the  paper  is  red. 

The  fraction  numerai  § tells  what  fraction 
of  Picture  A is  red.  What  fraction  numerai  tells 
what  fraction  of  Picture  B is  red? 


For  each  of  the  other  three  pictures,  write 
the  fraction  numerai  that  tells  what  fraction 
is  red. 


□ 


You  can  use  severai  different  fraction  numerals 
to  tell  what  fraction  of  the  paper  is  red.  You  can 
use  i i i -ft,  or  i. 

i=l=i=^=i  □ 


1^ 

1 Ask  the  children  to  study  Picture  E and  be 
ready  to  supply  the  numeral  for  the  screen. 

2 Ask,  "What  do  16  and  32  stand  for  in  this 
situation?” 

3 Have  someone  read  the  fraction  numeral.  Then 
let  someone  answer  the  questions. 

4 Let  one  of  the  pupils  read  the  text.  Explain 
that  these  are  the  same  pieces  of  paper  they 
have  been  studying.  Be  sure  they  understand 
that,  although  each  paper  is  divided  into  a dif- 
ferent number  of  equal  parts,  the  same  part 
is  red. 

5 Let  a child  read  the  text  and  give  orally  a 
fraction  numeral  that  tells  what  fraction  of 
Picture  B is  red. 

6 Tell  the  children  to  write  fraction  numerals 
for  Pictures  C,  D,  and  E.  Discuss  the  answers. 

7 Be  sure  the  pupils  know  that  all  five  fraction 
numerals  express  the  same  fraction.  Relate 
each  fraction  numeral  to  its  own  picture. 
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.You  can  also  use  different  fraction  numerals 
to  express  a fractional  part  of  a group.  Look  at  _ 
Picture  G.  First  think  of  the  pinwheels  as  one  U 
big  group.  The  rings  show  that  you  are  to  think 
of  the  pinwheels  as  separated  into  6 equal  groups. 
4 of  these  equal  groups  are  green. 


You  can  tell  what  fraction  of  the  pinwheels  is 
green  by  writing  a fraction  numeral.  Use 
the  numerals  4 and  6. 


B 


The  6 shows  the 
number  of  equal 
groups 


4 

6 


.The  4 shows  you 
are  thinking  of  4 
of  the  equal  groups. 


four  sixths 


6 is  the  denominator  of  the  fraction  numeral  |. 
4 is  the  numerator. 


-Picture  H shows  the  same  pinwheels.  Now  think 
of  them  as  separated  into  3 equal  groups. 

2 of  the  equal  groups  are  green.  Q 

Use  the  numerals  2 and  3 to  tell  what  fraction 
of  the  pinwheels  is  green. 

The  3 shows  the  n jhe  2 shows  you 

number  of  equal  _ are  thinking  of  2 

»3  of  the  equal  groups. 

two  thirds  Q 

B is  the  denominator  of  this  fraction  numeral. 

E is  the  numerator.  ^ 

Now  turn  the  page. 

129 


Picture  I shows  how  to  get  another  fraction  n 
numeral  that  tells  what  fraction  of  the 
pinwheels  is  green.  Now  think  of  the  pinwheels 
as  separated  into  12  equal  groups.  B of  the 
equal  groups  are  green. 

B 

g « The  8 shows  you 


The  12  shows  that 
the  pinwheels  are 
separated  into  ■ 
equal  groups 


B 


are  thinking  of 
12  ■ of  the  equal 

groups. 


eight  twelfths 


S is  the  denominator  of  this  fraction  numeral. 
Si  is  the  numerator. 


m 

1 Have  one  of  the  children  read  the  text  to  the 
class.  Point  out  that  the  dotted  background 
means  the  pinvyheels  are  to  be  thought  of  as 
one  big  group.  Have  the  pupils  note  that  4 
of  the  6 equal  groups  of  pinvYheels  are  green. 

2 Be  sure  the  children  understand  that  each 
number  in  the  pair  relates  to  certain  groups 
and  not  to  the  objects. 

3 Let  the  children  read  the  fraction  numeral  qnd 
the  terms  relating  to  it. 

4 Point  out  that  this  time  the  v/hole  quantity  of 
pinvYheels  has  been  divided  into  a different 
number  of  equal  groups,  but  that  the  number 
in  each  group  is  still  equal. 

5 Have  one  or  more  children  read  the  text  and 
explain  the  fraction  numeral  representing  the 
groups  of  green  pinv^heels. 

6 Ask  a pupil  to  read  the  fraction  numeral  and 
supply  the  correct  numerals  in  place  of  the 
screens  in  the  last  two  sentences. 


m 

1 Let  someone  read  the  text  and  supply  the 
missing  answer.  Have  all  the  children  count 
the  number  of  green  groups  and  the  number 
of  black  groups. 

2 Let  another  child  read  the  text,  supply  the 
answers,  and  explain  the  fraction  numeral. 

3 Have  a pupil  read  the  fraction  numeral  and 
supply  the  missing  numerals  in  the  sentences 
below. 

4 Tell  the  children  to  study  the  three  pictures 
and  note  that  in  each  the  same  fraction  of 


.Here  are  the  three  pictures  of  pinwheels  you 
have  been  working  with.  In  each  picture  the 
same  fraction  of  the  pinwheels  is  green. 


The  fraction  numeral  § tells  what  part  of  the 
pinwheels  in  Picture  G is  green.  What  fraction 
numeral  tells  what  part  in  Picture  H is  green? 


B 


What  fraction  numeral  tells  what  part  of  the 
pinwheels  in  Picture  I is  green? 


5 

6 


You  can  use  several  different  fraction  numerals 
to  tell  what  fraction  of  the  pinwheels  is  green. 


You  can  use  ■§,  ■§,  or-j-. 
1 = 1 = ^ 


□ 


pinwheels  is  green,  no  matter  how  many  equal 
groups  the  pinwheels  have  been  divided  into. 
Call  on  pupils  to  read  the  text  and  answer 
the  questions. 

Tell  the  children  to  relate  these  statements 
to  the  three  pictures  at  the  left  and  then  sup- 
ply the  numerals  in  place  of  the  screen^. 
Stress  that  more  than  one  fraction  numeral 
can  be  written  to  express  the  same  fraction. 


i 
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□ The  paper  in  Picture  A has  been 
divided  to  show  thirds,  sixths,  and 

J twelfths.  Write  three  fraction  numerals 
that  tell  what  fraction  of  the  paper 
is  green. 

□ The  plants  in  Picture  B are  arranged 
to  show  fourths  and  eighths.  Write  two 

3 fraction  numerals  that  tell  what  fraction 
of  the  plants  are  in  green  pots. 

B Picture  C shows  fifths  and . 

Write  two  fraction  numerals  that  tell 
what  fraction  of  the  piece  of  paper  is 
green. 

□ Picture  D shows  fifths, , and 

Write  three  fraction  numerals  that 


tell  what  fraction  of  the  piece  of  paper 
is  green. 

Q The  plants  in  Picture  E are  arranged 

so  that  you  can  see  thirds  and  

Write  two  fraction  numerals  that  tell 
what  fraction  of  the  plants  are  in 
green  pots. 

Q Picture  F shows  — - and 

Write  two  fraction  numerals  that  tell 
what  fraction  of  the  paper  is  green. 

0 For  each  picture  below,  write  as 
many  fraction  numerals  as  you  can 
that  tell  what  fraction  of  the  piece 
of  paper  is  green.  For  Picture  G you 
can  write  5 and  ft- 


Now  you  should  be  able  to  read  and  write  fraction 
numerals  and  should  understand  what  they  mean. 
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1 Study  Picture  A together.  Point  out  that  the 
paper  is  divided  into  parts  of  three  different 
sizes.  Tell  the  children  that  three  fraction 
numerals  can  be  written  to  express  the  fraction 
of  the  paper  that  is  green.  Have  someone 
read  the  text. 

2 Help  the  children  see  that  the  plants  in  green 
pots  are  a fraction  of  all  the  plants,  and  that 
this  fraction  is  really  the  same  when  they 
think  of  4 groups  of  plants  as  when  they 
think  of  them  as  8 separate  plants.  Make  sure 
all  the  children  know  how  to  write  two  frac- 
tion numerals  to  express  the  fraction  of  the 
plants  that  is  green. 

3 Discuss  together  the  answers  for  Exercise  C. 

4 Let  the  children  work  independently  on  Exer- 
cises D to  G.  Then  discuss  their  answers  with 
them  and  help  anyone  who  makes  an  error 
see  how  to  correct  his  mistake. 


132-133  Thinking  straight 


tion  to  the  fact  that  they  should  be  careful  in  reading 
numerals  that  they  find  written  in  this  way  until  they 


Expanded  Notes  for  this  lesson  ore  on  page  304. 

Objectives 

The  child  learns  to  use  fractions,  rates,  and  com- 
parisons. 

Vocabulary 

! New  words  page  132  mine*,  Andy’s*;  page  133 
I supper*,  following*,  exercises,  meat*,  hiked,  pie* 

I ! Comments 

1 ! The  three  lessons  just  completed  have  introduced  chil- 
I dren  to  three  uses  of  pairs  of  numbers  that  are  writ- 

! ten  in  the  same  way.  For  each  of  these  three  uses, 

j the  numerals  representing  these  pairs  of  numbers  are 
written  in  the  way  that  is  commonly  thought  of  as  a 
I fraction.  Yet  such  a pair  of  numbers  can  be  interpreted 

I as  a rate,  the  result  of  a comparison,  or  a fraction, 

I and  for  each  it  has  a different  meaning. 

'•1  This  lesson  brings  the  three  uses  of  pairs  of  num- 
I bers  together  and  serves  to  call  the  children’s  atten- 


know what  they  stand  for.  You  will  have  to  tell  children 
that  until  they  know  what  the  situation  actually  is, 
they  cannot  even  be  sure  of  how  to  read  the  numerals. 
At  first  it  is  suggested  that  they  should  read  a pair  of 
numerals  like  f as  "five  over  six’’  until  they  are  sure  of 

O 

the  situation.  In  a situation  where  they  know  that  the 
numerals  express  a fraction,  they  will  read  them  as 
"five  sixths."  When  the  pair  of  numerals  expresses  a 
comparison,  the  pupils  should  use  the  language  of 
comparison,  and  read  them  as  "five  to  six.”  If  the 
pair  is  used  to  express  a rate,  pupils  should  read  them 
as  "five  per  six." 

Answers 

Page  132: 

^ A The  5 equal  parts;  the  3 green  parts;  a fraction 
numeral;  three  fifths 

B The  number  of  lollipops;  the  number  of  pennies,  or 
the  cost  of  3 lollipops;  a ratio;  three  per  five 
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C Bill’s  marbles;  Andy’s  marbles;  a ratio;  three  to 
five 

D The  money  Ann  earned;  the  money  Susan  earned;  a 
comparison;  six  to  five 
Page  1 33: 

E The  number  of  miles  driven;  number  of  hours;  a 
rate;  98  per  3 

F The  number  of  equal  pieces  in  the  cake;  number  of 
pieces  used;  a fraction;  seven  twelfths 
G The  number  of  cans  sold;  price  for  2 cans;  a rate; 

33  per  2 
(block  2) 

Children  may  write  the  rates  and  comparisons  in  either 
of  two  ways,  2/9  or  9/2.  Only  one  is  shown  in  the 
key.  Of  course,  they  must  read  them  as  they  are  writ- 
ten. 

A fraction;  one  half 
B 9/2;  rate;  9 per  2 
C 2/5;  comparison;  2 to  5 
D 2/37;  rate;  2 per  37 
E 4?;  fraction;  ten  sixteenths 

1 O 


F 8/16;  comparison;  8 to  16 
G 2/3;  rate;  2 per  3 
H 4/7;  comparison;  4 to  7 
I !■;  fraction;  three  sixths 
J fraction;  four  fifths 
K 5/2;  rate;  5 per  2 
L 30/50;  comparison;  30  to  50 
M fraction;  four  sixths 

O 

N 4;  fraction;  one  eighth 

O 

O Fraction  numeral:  A,  E,  I,  J,  M,  N 
Ratio:  B,  C,  D,  F,  G,  H,  K,  L 
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Look  at  each  of  the  three  pictures  at  the  left,  n 
Notice  that,  in  each  picture,  3 is  written  over  5 “ 
as  one  numeral.  You  cannot  tell  what  this  numeral 
stands  for  in  each  picture  until  you  understand 
the  picture. 

If  the  numeral  is  a fraction  numeral,  you  read  it 
"three  fifths.”  If  it  is  a ratio  that  expresses  a rate,  Q 
you  read  it  "three  per  five."  If  it  is  a ratio  that 
expresses  a comparison,  you  read  it  "three  to  five.” 
Until  you  know  what  the  numeral  stands  for,  you 
can  read  it  "three  over  five.” 

□ Look  at  Picture  A again.  What  does  the  5 stand 
for?  What  does  the  3 stand  for?  Did  John  write 

a fraction  numeral  or  a ratio?  How  do  you  read  n 
the  numeral  John  wrote? 

□ Now  look  at  Picture  B.  What  does  the  3 stand 
for?  What  does  the  5 stand  for?  Did  Susan  write 

Cl  a fraction  numeral  or  a ratio?  How  do  you  read 
— the  numeral  Susan  wrote? 

B Look  at  Picture  C.  What  does  the  3 stand  for? 

What  does  the  5 stand  for?  Did  Bill  write  a fraction 
numeral  or  a ratio?  How  do  you  read  the  numeral 
Bill  wrote? 

□ Ann  earned  $6,  and  Susan  earned  $5.  Q n 

In  the  numeral  at  the  right,  what  does  the  6 5 

stand  for?  What  does  the  5 stand  for?  Does  g 

the  numeral  express  a rate,  a comparison,  or 
a fraction?  Read  the  numeral. 
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1 Have  the  pupils  read  this  paragraph  and  ex- 
amine Pictures  A,  B,  and  C.  Ask  them  to  note 
in  what  ways  the  pictures  are  alike  and  in 
what  ways  they  are  different.  Then  discuss 
the  pictures. 

2 Ask  a pupil  to  read  this  paragraph  aloud. 
Call  attention  to  the  fact  that  before  he  knows 
what  the  pair  of  numbers  stands  for  it  may 
be  read  “three  over  five." 

3 Call  on  the  children  to  answer  Questions  A, 
B,  and  C.  If  they  need  help  in  reading  the 
numeral,  let  them  refer  to  the  paragraph 
above. 

4 if  necessary,  tell  the  children  that  here  they 
are  comparing  the  amount  Ann  earned  with 
the  amount  Susan  earned.  Let  them  refer  to 
the  explanation  in  the  second  paragraph 
again  if  they  need  help  in  reading  the  nu- 
meral. 


12 


B Mr.  Brown  drove  98  mi. 
j in  3 hr.  In  the  numeral  at  the  JQ 
j right,  what  does  the  98  stand  q 
I for?  What  does  the  3 stand  for?  ^ 
Does  the  numeral  express  a 
j comparison,  a rate,  or  a fraction?  Read 

the  numeral.  

□ 

B Mrs.  Brown  cut  a cake  into 
I 12  equal  pieces.  She  used  7 / 

I pieces  for  supper.  In  the 
j numeral  at  the  right,  what 
j does  the  12  stand  for?  What  does  the 
I 7 stand  for?  Does  the  numeral  express 
] a rate,  a comparison,  or  a fraction? 
i Read  the  numeral. 

li  A grocer  sold  2 cans  of 
beans  for  33?!.  In  the  numeral 
at  the  right,  what  does  the  2 n 
stand  for?  What  does  the  33  ^ 

stand  for?  Does  the  numeral  express 
a rate,  a fraction,  or  a comparison? 

Read  the  numeral. 

' For  each  of  the  following  exercises,  do 
I these  things.  Write  the  pair  of  numerals 
!|  together  as  one  numeral.  Decide 
i|  whether  the  numeral  expresses  a rate, 
a comparison,  or  a fraction.  Write  the 
words  you  use  to  read  the  numeral. 

For  Exercise  A you  write: 

"i,  fraction,  one  half.”  “ 

A June  cut  an  orange  into  2 equal 
pieces.  She  ate  1 of  the  pieces. 


B In  2 hours  Jim  rode  9 ml.  on  his 
bicycle. 

c Bob  had  $2,  and  Paul  had  $5. 

D May’s  mother  bought  2 cans 
of  orange  juice  for  37?!. 
f/t  Susan  folded  a piece  of  paper 
into  16  equal  squares.  She  colored 
10  of  the  squares  yellow. 

F Nancy  made  8 place  mats.  Mary 
made  16  place  mats. 

G.  Mrs.  White  used  2 teaspoonfuls 
of  salt  for  3 pounds  of  meat. 

H Bill  had  4 white  mice,  and  John 
had  7 white  mice. 

./I  Patsy  broke  a chocolate  bar  into  6 
equal  pieces.  She  gave  3 of  the  pieces 
to  Carol. 

y J Don  sawed  a board  into  5 equal 
pieces.  He  used  4 of  the  pieces. 

K In  2 hr.  the  Boy  Scout  troop  hiked 
5 mi. 

L Andy  practiced  on  his  cornet  for 
30  min.  Jim  practiced  for  50  min. 

/m  June  cut  a pie  into  6 equal  pieces. 

Her  family  ate  4 of  the  pieces. 
yN  Mrs.  Bridges  cut  a small  cake 
into  8 equal  pieces.  Jim  ate  1 of  the 
pieces. 

o For  which  of  the  exercises  above 
did  you  write  a fraction  numeral?  Forp^ 
which  did  you  write  a ratio? 
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1 For  Exercises  E,  F,  and  G,  have  the  children 
read  each  exercise  and  answer  the  questions. 
If  they  need  help  in  reading  the  numerals, 
let  them  refer  to  the  second  paragraph  on 
page  132. 

2 Discuss  these  directions,  and  have  the  class 
explain  why  the  answer  “i,  fraction,  one 
half"  is  correct  for  Exercise  A.  Then  assign 
Exercises  A to  O as  written  work. 

3 When  everyone  has  finished  the  exercises, 
discuss  those  that  caused  the  most  difficulty. 
For  some  of  the  situations,  it  might  be  help- 
ful if  you  draw  pictures  on  the  chalkboard  or 
use  objects. 


i Objectives 

Is  The  child  solves  problems  of  the  types  taught  thus 
I;  far.  In  the  ‘‘Keeping  skillful"  exercises,  he  uses  equa- 
l tions  based  on  additive  and  subtractive  situations. 
He  maintains  his  skills  in  the  addition  of  two-figure, 
three-figure,  and  four-figure  numbers.  He  also  uses 
f equations  based  on  multiplicative  and  divisive  prob- 
lem situations. 

Vocabulary 

New  words  page  134  expensive,  least*,  album,  de- 
veloped*, allowance,  grandfather* 

I Comments 

Each  problem  in  this  set  should  be  thought  through  and 
solved  by  the  children  before  any  general  class  dis- 
j cussion  takes  place.  This  procedure  keeps  the  children 
j from  losing  interest.  If  the  work  has  been  discussed, 
it  presents  no  challenge. 


Be  sure  that  the  children  write  an  equation  for  each 
problem.  This  compels  them  to  think  about  what  is 
happening  in  the  problems  before  they  compute.  The 
equations  they  write  also  show  very  clearly  what  their 
thinking  has  been.  Individual  and  common  difficulties 
can  be  cleared  up  by  discussion  after  the  pupils  have 
finished  the  problem  set. 

In  the  discussion,  point  out  that  information  is  given 
in  Problem  D that  need  not  be  used  in  solving  the 
problem.  Some  children  may  treat  it  as  a multiple-step 
problem.  Point  out  that  the  answer  can  be  found  by 
using  the  information  given  about  one  roll  of  film. 

The  "Keeping  skillful”  exercises  may  take  consider- 
able rime.  Assign  only  as  many  exercises  from  each 
block  of  work  as  you  see  fit. 

Answers 

Using  arithmetic: 

In  these  answers  the  numeral  that  replaces  n in  the 
equation  is  bracketed.  The  numeral  that  replaces  a 
screen  is  enclosed  in  parentheses. 
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A 

$2.89  ^ $5.49  + $3.98  + $2.96  = [$1 5.32] 

B 

$5.49 -$2.89  = [$2.60] 

C 

4 X $1.89  = [$7.56] 

D 

$.47  = [$.05]  = 8 and  $.07  rm.;  about  I 

106 

E 

$10.00- $3.79  = [$6.21] 

F 

$8.00  ^($2.00)  = [4],  4 weeks 

G 

$8.00^$.75  = [10]  and  ‘ 

^.50  rm.,  about  11 

weeks 

H 

[$1.25] -($.90)  = $.35 

N (24)-4  = 

[20] 

I 

($1.60)-f-[$.40]=4 

O 18  + 10  + 15+12  = [55: 

J 

[$3.30] +$2.00  = $5.30 

P 3X$.40= 

[$1.20] 

K 

$5.30+  [$2.70]  =$8.00 

Q $1.20 -^[$.08]  = 

+ 5 

L 

$3.00 -[$.87]  = $2.1 3 

R 112  + [23] 

= 135 

M 

$.87-^  [$.29] =3 

Keeping  skillful: 

(block  1) 

A 

1224  G 7801 

M 13,482 

S 

36,262 

B 

3609  H 250 

N 901 

T 

8723 

C 

39  I 7760 

O 368 

U 

12,777 

D 

275  J 26,576 

P 13,258 

E 

2473  K 3420 

Q 13,733 

F 

5542  L 1345 

R 32,109 

(block  2) 

A 185 

F 

1241  K 285 

P 2298 

B 1331 

G 

483  L 819 

Q 1361 

C 1053 

H 

nil  M 1520 

R 2768 

D 7387 

I 

224  N 228 

S 6824 

E 627 

J 

1716  O 1819 

T 2520 

(block  3) 

A 65,096 

H 89,856 

O 

39,576 

B 66 

I 128  and  17  rm. 

P 

65 

C 70  and  59 

rm. 

J 276 

Q 

183,396 

D 424,296 

K 689,640 

R 

384  and  4 rm, 

E 48 

L 103  and  12  rm. 

S 

782,460 

F 95 

M 58 

T 

508 

G 53,465 

N 318  and  65  rm. 

U 

513,400 

Using  arithmetic  □ 

A Jim,  Bob,  Bill,  and  Tony  each  had 
a camera.  Their  cameras  cost  $2.89, 
$5.49,  $3.98,  and  $2.96.  How  much  did 
all  the  cameras  cost? 

B The  most  expensive  camera  cost 
how  much  more  than  the  least 
expensive  camera? 

c Each  of  the  boys  bought  an  album 
for  pictures.  Each  album  cost  $1.89. 
How  much  did  all  four  albums  cost? 

D Tony  sent  2 rolls  of  pictures  to  be 
developed  and  printed.  There  were  8 
pictures  on  each  roll.  The  cost  was 
$.47  per  roll.  About  how  much  did  it 
cost  to  develop  and  print  each  picture? 

E Bob  was  given  $10  for  his  birthday. 
He  bought  a developing  and  printing 
set  for  $3.79.  How  much  of  the  $10 
did  he  have  left? 

F Jim  planned  to  save  his  earnings 
and  allowance  to  buy  a better  camera. 
His  allowance  was  $.75  a week,  and  he 
earned  $1.25  a week.  How  long  would 
it  take  him  to  save  enough  to  buy 
a camera  priced  at  $8? 

G Jim  found  that  he  could  save  only 
$.75  each  week.  At  this  rate,  about 
how  long  would  it  take  him  to  save 
enough  to  buy  the  camera  he  wanted? 
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H Bill  earned  some  money  by  raking 
leaves.  On  his  way  home,  he  bought 
2 rolls  of  film  for  45j!i  a roll.  Then  he 
had  $.35  left.  How  much  money  had  he 
earned  by  raking  leaves? 

I Bob  paid  75^  for  2 rolls  of  film,  and 
Jim  paid  Qbi  for  2 rolls.  What  was  the 
average  cost  per  roll  of  the  four  rolls? 
j After  Jim  had  saved  some  money, 
his  grandfather  gave  him  $2.  Then  Jim 
had  $5.30.  How  much  money  had  Jim 
saved  before  his  grandfather  gave  him 
the  $2? 

K How  much  more  money  did  Jim 
need  before  he  could  buy  the  camera 
that  he  wanted? 

THINK  What  was  the  price  of  the 
camera? 

i Tony  earned  $3  one  week.  He 
bought  3 rolls  of  film.  Then  he  had 
$2.13  left.  How  much  had  Tony  paid 
for  the  film  he  bought? 

M What  did  Tony  pay  per  roll  for  the 
film  he  bought? 

N Tony  sent  3 rolls  of  film  to  be 
developed  and  printed.  There  were 
8 pictures  on  each  roll.  When  the 
pictures  came  back,  he  said,  "Four 
of  my  pictures  are  spoiled.”  How 
many  of  his  pictures  were  not  spoiled? 


M 

1 Ask  the  children  to  work  independently  on 
Problems  A to  R (O  to  R are  on  page  135). 
Direct  them  first  to  write  the  equation  with  the 
letter  n holding  a place  for  the  unknown  num- 
ber (and  a screen  or  screens  if  the  problem 
is  a multiple-step  one),  then  to  compute,  and, 
finally,  to  rewrite  the  equation  with  the  answer 
in  place  of  the  letter  n.  Have  them  label  their 
work  for  each  problem  with  its  identifying 
letter. 


a Jim  had  15  prints  made  of  one 
of  his  best  pictures.  He  paid  $1.20 
for  the  15  prints.  How  much  did  he 
pay  per  print? 

R Jim  had  112  pictures  in  his  album. 
He  put  in  more  pictures,  and  then  he 
had  135  pictures  in  his  album.  How 
many  pictures  had  he  added  to  his 
album?  I 


□ 

Keeping  skillful 

n + 2876  = 4100 

Q 

Find  the  sum. 

□ 

206X316=0 

□ 

6004-2395  = 0 

A 

28,  64,  77,  16 

□ 

5544=0  = 84 

101-0  = 62 

B 

586,  29,  716 

a 

6569  93  = 0 

529  + 0 = 804 

C 

338,  214,  501 

□ 

568  X 747  = 0 

B 

0 - 680  = 1793 

D 

6218,  327,  842 

B 

1776 0 = 37 

B 

4637  + 905  = 0 

E 

95,  103,  429 

□ 

7220  = 76=0 

m 

0-1570  = 6231 

F 

287,  624,  330 

85  X 629  = 0 

m 

775+0  = 1025 

G 

54,  100,  27,  302 

m 

208  X 432  = 0 

a 

6276+1484=0 

H 

704,  325,  82 

n 

7441  = 58=0 

D 

48253-21677  = 0 

1 

66,  97,  13,  48 

□ 

25392  = n = 92 

F 

0 + 6220  = 9640 

J 

1002,  498,  216 

□ 

840X821  = 0 

m 

2345  - 0 = 1000 

K 

99,  104,  62,  20 

□ 

4853  47  = 0 

: S! 

0 - 7482  = 6000 

L 

18,  46,  703,  52 

El 

4698 0=81 

0 

1747-0  = 846 

M 

746,  214,  560 

□ 

27413  = 86=0 

1 P 

8632+0  = 9000 

N 

42,  68,  105,  13 

Si 

97X408=0 

P 

75040-61782  = 0 

O 

664,  215,  940 

□ 

5655  0 = 87 

'0  n -1-57601  = 71334 

P 

831,  269,  403,  795 

348  X 527  = 0 

Q 27931  + 0 = 60040 

Q 

128,  374,  299,  560 

□ 

7300=19=0 

B 

84010-0  = 47748 

R 

678,  925,  379,  786 

B 

805  X 972  = 0 

)a 

0-3641  = 5082 

S 

2738,  694,  3392 

□ 

7112-^0  = 14 

61712-48935  = 0 

T 

822,  340,  507,  851 

ID 

680  X 755  = 0 

135 


0 Each  of  the  boys  brought  his  best 
pictures  to  school.  Jim  brought  18, 

1 Bob  brought  10,  Bill  brought  15,  and 
iTony  brought  12.  How  many  pictures 
I in  all  did  the  boys  bring  to  school? 

p Bob  took  a good  picture  of  his  dog. 
I Then  he  had  3 large  pictures  made. 

1 They  cost  40^  each.  How  much  did 
the  3 large  pictures  cost? 


136-137 


Thinking  straight 


I Expended  Notes  for  this  lesson  are  on  pages  304-305. 

Objectives 

I The  child  learns  that  dividing  or  multiplying  both  the 
j divisor  and  the  dividend  by  the  same  number  does  not 
j I change  the  quotient.  He  learns  to  recognize  odd  and 


j even  numbers.  He  also  learns  several  tests  of  divisibility 
I that  will  help  him  choose  common  divisors. 

I Vocabulary 

I : New  words  page  1 36  odd* 

I : Comments 

j ! The  children  should  understand  that  dividing  or  multi- 
j j plying  both  the  divisor  and  the  dividend  by  the  same 
jj  i number  does  not  alter  the  quotient,  and  they  should 
j understand  that  both  terms  of  a fraction  can  be  divid- 
i ed  or  multiplied  by  the  same  number  without  altering 
the  relationship  of  the  terms.  This  kind  of  understand- 
ing is  basic  in  division  involving  decimal  fractions  and 
in  working  with  fractions. 


1 Provide  the  children  with  equations  and  an- 
swers for  Problems  A to  R (A  to  N are  on 
page  134)  and  let  them  verify  their  work.  Dis- 
cuss thoroughly  the  problems  that  caused 
trouble.  Give  individual  help  where  it  is 
needed. 

2 Assign  only  as  many  of  the  exercises  in  each 
of  these  three  blocks  of  work  as  you  feel  the 
children  can  do  in  the  time  they  have.  Provide 
answers  so  that  the  children  can  verify  their 
work,  and  discuss  any  exercises  that  have 
caused  trouble.  You  might  handle  Blocks  2 and 
3 in  this  way:  assign  Exercises  A to  J of  each 
block;  when  completed  and  verified,  make 
notes  of  general  and  individual  difficulties  and 
clear  these  up.  Then  return  to  the  remaining 
exercises  several  days  or  weeks  later — when- 
ever it  is  convenient. 


This  lesson  gives  several  tests  of  divisibility  that 
are  useful  in  choosing  a common  divisor.  Some  of  the 
children  may  already  know  that  a number  divisible  by 
2 is  called  "even,”  or  that  a number  whose  numeral 
ends  in  0 or  5 is  divisible  by  5.  Most  children  will 
find  the  tests  of  divisibility  interesting,  but  they  should 
not  be  required  to  memorize  them. 

Answers 

(block  1) 

It  is  not  considered  necessary  to  provide  answers  for 
Exercises  A to  L,  N,  R,  S,  and  T. 

M 240;  108;  630 
O 532;  136;  220;  424 
P 615;  480;  335;  900 
Q Both  24  and  168  are  even  numbers. 

(block  2) 

A 2,  because  82  is  an  even  number 
B 3;  The  sum  of  its  figures  (2  + 3+1)  can  be  di- 
vided by  3 without  a remainder. 

C 5,  because  700  ends  in  zero  and  all  numbers  ending 
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130 


in  zero  are  divisible  by  5;  7,  because  700  is  an 
even  number;  also  4,  because  700  ends  in  two  zeros 
and  numbers  ending  in  two  zeros  are  divisible  by  4 
D 5,  because  590  ends  in  zero;  also  2,  because  590 
is  an  even  number 

E 5,  because  735  ends  in  5 and  all  numbers  ending 
in  5 are  divisible  by  5;  also  3,  since  the  sum  of  its 
figures  can  be  divided  by  3 without  a remainder 
F None  of  these  tests  of  divisibility  works  for  253. 

G 2,  because  532  is  an  even  number;  also  4,  because 
32  can  be  divided  by  4 without  a remainder 
H 2,  because  946  is  an  even  number 
I 3;  The  sum  of  the  figures  in  87  can  be  divided  by 

3 without  a remainder. 

J 2,  because  816  is  an  even  number;  3,  because  the 
sum  of  its  figures  can  be  divided  by  3 without  a 
remainder;  and  also  4,  because  16  can  be  divided 
by  4 without  a remainder 
K None  of  these  tests  of  divisibility  works  for  41. 

L 2,  because  104  is  an  even  number;  also  4,  because 

4 in  04  can  be  divided  by  4 without  a remainder 


M 2,  because  444  is  an  even  number;  3,  because  the 
sum  of  its  figures  can  be  divided  by  3 without  a 
remainder;  and  also  4,  because  44  can  be  divided 
by  4 without  a remainder 
N 2,  because  74  is  an  even  number 
O 3,  because  the  sum  of  the  figures  in  225  can  be 
divided  by  3 without  a remainder;  5,  because  it 
ends  in  5 

P 2,  because  508  is  an  even  number;  4,  because  the 
8 in  08  can  be  divided  by  4 without  a remainder 
(block  3) 

For  most  of  these  exercises,  there  are  two  or  more 
possible  sets  of  dividends  and  divisors.  Accept  any 
correct  sets.  Only  the  quotients  are  given  below. 

A9  C5  E8  G4  15  K36  M43 

B7  D8  F7  H6  J5  L73  N62 


Thinking  straight 


/June,  I can  getthe 
answer  you  did  by 
using  smaller  numbers. 
I can  divide  both  24 
arid  168  by  2.  Then  I 
divide  84-  by  12.  My 
answer  is  the  same^‘ 
as  yours. 


f N\fwoy  is  easiest.  I 
' can  divide  both  24- , 
and  168  by 4.  Then  i 
1 divide  42  by  6.  I'  I 
can  do  that  in  my  / 
head. 


□ Look  at  Picture  A.  Is  June’s  division  correct? 

□ In  Picture  B,  Ann  found  smaller  numbers  that 
she  could  divide  to  get  the  same  answer  that  June 
found.  How  did  Ann  get  the  12?  The  84? 

H In  Picture  C,  how  did  Nancy  get  the  42?  The  6? 

□ Notice  that  in  Picture  B,  Ann  first  divided 
both  the  168  and  the  24  by  2.  In  Picture  C,  Nancy 
first  divided  the  168  and  the  24  by  S. 

Q Now  divide  216  by  24. 

□ Divide  both  216  and  24  b^.  Now  divide  108 
by  12.  Is  the  answer  the  same  as  when  you  divided 
216  by  24? 

0 Divide  both  216  and  24  by  4.  Now  divide  54 
by  6.  What  do  you  notice  about  the  answer? 

Cl  Imagine  that  you  are  going  to  divide  a number 
by  another  number.  What  might  you  do  to  the  twofcj 
numbers  so  that  you  can  work  with  smaller  numbers 
and  still  get  the  same  answer? 

D To  use  this  way  of  dividing,  you  need  to  know 
what  numbers  can  be  divided  by  other  numbers. 
Divide  2,  4,  6,  8,  and  10  by  2.  Is  there  a remainder 
when  you  divide?  Numbers  that  can  be  divided 
by  2 without  remainders  are  even  numbers.  All  Q 
other  whole  numbers  are  odd  numbers.  Are 
numbers  that  end  in  2,  4,  6,  8,  and  0 even 
numbers?  Why? 

D Which  numbers  below  are  even  numbers? 

Which  are  odd  numbers?  Q 

37  114  69  490  662  75  94  43  701 


m 

1 Ask  the  pupils  to  look  at  Picture  A and  verify 
the  computation  shown  there. 

2 After  a pupil  has  read  what  Ann  said  in  Pic- 
ture B,  let  the  class  answer  the  related  ques- 
tions in  Exercise  B. 

3 Ask  a pupil  to  read  what  Nancy  says  in  Pic- 
ture C.  Then  call  on  pupils  to  answer  the  ques- 
tions in  Exercises  C and  D. 

4 Let  pupils  use  pencil  and  paper  to  divide  216 
by  24,  as  directed  in  Exercise  E.  Call  on 
pupils  to  answer  Exercises  F and  G. 

5 Be  sure  the  pupils  see  that  if  they  divide  both 
dividend  and  divisor  by  the  same  number, 
they  will  have  a smaller  dividend  and  a 
smaller  divisor  to  work  with  and  the  quotient 
will  be  the  same. 

6 After  pupils  have  discussed  Exercise  I,  let  them 
try  dividing  other  even  numbers  by  2. 

7 Be  sure  the  pupils  understand  that  all  even 
numbers  are  divisible  by  2 and  all  odd  num- 
bers are  not. 


□ To  decide  whether  or  not  a number 

can  be  divided  by  3 without  a _ 

remainder,  first  find  the  sum  of  the  M. 
figures  in  the  number.  Let  us  look 

at  318.  The  sum  of  3,  1,  and  8 is  H. 
Next  divide  this  sum,  12,  by  3.  Since 
there  is  no  remainder  when  12  is 
divided  by  3,  the  number  318  can  also 
be  divided  by  3 without  a remainder. 
Divide  318  by  3. 

□ Can  117  be  divided  by  3 without  a 
remainder?  Add  1,  1,  and  7.  What  do 
you  do  next?  Divide  117  by  3. 


Ca  Which  of  the  numbers  below  can  be 
divided  by  3 without  remainders? 

240  95  108  412  630  115 

n To  decide  whether  or  not  a number 
can  be  divided  by  4 without  a g 

remainder,  look  at  just  the  last  two 
figures.  If  this  part  of  the  number 
, can  be  divided  by  4,  the  number  itself 
can  also  be  divided  by  4.  The  last 
j two  figures  in  216  are  16.  There  is 
no  remainder  when  16  is  divided  by  4. 

1 The  number  216  can  also  be  divided 
I by  4.  Divide  216  by  4. 

' H Which  of  the  numbers  below  can  be 
I divided  by  4 without  remainders? 

; 532  119  306  136  220  424 

□ Any  number  that  ends  in  0 or  5 can 
j^be  divided  by  5.  Which  numbers  below 
jjian  be  divided  by  5? 

I 212  615  87  480  335  900 


0 In  Picture  B,  how  did  Ann  know  that 
she  could  divide  both  24  and  168  by  2? 

□ What  is  the  answer  when  you  divide 
54  by  9?  Multiply  both  54  and  9 by  2. 
Now  divide  108  by  18.  Is  the  answer 
the  same  as  when  you  divide  54  by  9? 

B What  is  the  answer  when  you  divide 
72  by  8?  Multiply  both  72  and  8 by  4. 
Now  divide  288  by  K.  Is  the  answer 
the  same  as  when  you  divide  72  by  8? 


□ 


1 Exercises  K,  L,  and  M demonstrate  that  a num- 
ber can  be  divided  by  3 if  the  sum  of  the 
figures  in  its  numeral  can  be  divided  by  3. 
Call  on  various  pupils  to  ansv/er  the  ques- 
tions in  these  exercises. 


□ Now  multiply  both  72  and  8 by  7. 
Divide  504  by  56.  Is  the  answer  the 
same  as  when  you  divide  72  by  8? 


2 Exercise  N explains  that  if  the  last  two 
figures  in  a number  can  be  divided  by  4,  then 
the  whole  number  can.  Call  on  pupils  to  an- 


For  each  number  below,  tell  whether 
you  can  divide  it  by  2,  by  3,  by  4,  or 
by  5 without  a remainder.  For  each  Q 
number  explain  how  you  know. 

A 82  E 735  I 87  m 444 

B 231  F 253  j 816  n 74 

C 700  G 532  K 41  o 225 

D 590  H 946  i 104  p 508 


Look  at  each  division  example  below. 


For  each  one  find 
other  numbers. 

A 324H-36=n 
B 280^40=  n 
C 125H-25  = n 
D 192H-24=n 
E 128^16=n 
F 252H-36=n 
G 160^40  = n 


le  answer  by  using 

H 162H-27=n 
I 120H-24=n 
J 250^50=  n 
K 504H-14=n 

L 3066-^42  = n 

M 1935-^45  = n 
N 1860-i-30=n 


B 


swer  Exercise  O. 

3 Have  the  pupils  test  the  numbers  provided  in 
Exercise  P for  divisibility  by  5. 

4 Pupils  should  now  know  that  both  24  and  168 
are  even  numbers  and  so  can  be  divided  by  2. 

5 Exercises  R,  S,  and  T show  pupils  that  an- 
swers are  not  changed  when  both  dividend 
and  divisor  are  multiplied  by  the  same  num- 
ber. Discuss  the  questions. 

6 Treat  these  exercises  orally. 

7 Let  the  pupils  compute  on  paper.  Ask  able  pu- 
pils to  use  all  the  tests  of  divisibility  given 
in  this  lesson. 
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138-139  Exploring  problems 


Children  will  readily  see  why  the  situation  is  multipli- 
cative (the  total  quantity  is  accumulated  by  opening 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


equal-sized  packages  and  putting  the  doughnuts  to- 


Objectives 

The  child  learns  to  solve  multiplicative  problem  situa- 
tions in  which  the  product  is  known  and  either  the 
size  of  the  equal  groups  or  the  number  of  equal 
groups  is  unknown. 


gether).  Consequently,  the  equation  nX8  = 24  describes 
this  situation. 

Dramatization  with  objects  should  help  to  show  that 
while  the  situation  is  multiplicative  the  solution  depends 
on  another  kind  of  action.  If  possible,  prepare  in  ad- 


Vocabulary 

New  words  page  139  pitcher* 

Comments 

Multiplicative  problem  situations  arise  in  which  the 
unknown  number  is  not  the  product  but  is  either  the 
number  of  equal  groups  or  the  number  in  each  group. 
This  lesson  gives  the  child  some  experience  with  such 
situations. 

Problem  A on  page  138  describes  a situation  in  which 
the  number  of  equal  groups  is  not  known,  but  the  size 
of  the  equal  groups  (8  doughnuts)  and  the  numeral 
representing  the  number  of  doughnuts  (24)  are  known. 


vance  envelopes  each  containing  8 objects  (buttons  or 
pieces  of  oaktag  or  paper  will  do).  Prepare  at  least 
7 envelopes.  Show  the  class  the  pile  of  envelopes, 
and  explain  that  there  are  8 objects  in  each.  Ask  them 
to  imagine  that  each  envelope  is  a package  of  8 dough- 
nuts. Have  someone  open  envelopes  and  combine 
groups  of  8 until  there  are  24  objects  in  all.  The  class 
can  see  that  this  is  multiplicative  action  and  that  the 
equation  must  be  nX8  = 24. 

To  find  the  numeral  to  replace  n,  the  children  must 
see  that  divisive  action  is  involved.  Action  with  the 
objects  will  lead  them  to  see  that  finding  the  number 
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of  equal  groups  when  the  numbers  representing  the 
total  and  the  size  of  the  equal  groups  are  known  is  a 
matter  of  separating  the  total  (24)  into  groups  of  the 
designated  size  (8).  These  groups  can  be  put  back  into 
packages  and  the  number  of  packages  determined.  The 
computational  process,  of  course,  is  division.  In  the 
pupils’  book  divisive  action  is  suggested  by  putting 
rings  around  equal  groups. 

Problem  B describes  the  problem  situation  in  which 
the  number  of  equal  groups  and  the  number  represent- 
ing the  total  are  known,  but  the  size  of  the  equal  groups 
is  unknown. 

Dramatization  with  objects  will  again  show  why  the 
equation  4Xn=48  describes  the  action  that  produced 
the  final  grouping.  Then  it  is  possible  to  show  that 
to  find  the  numeral  to  replace  n (the  size  of  the  equal 
groups),  the  48  buns  may  be  put  back  into  the  4 pack- 
ages, so  that,  finally,  the  4 packages  have  the  same 
number  of  buns  in  them.  By  computation  the  answer  is 
found  by  dividing  48  by  4.  This  partitive  division  comes 
about  because  every  time  one  bun  is  put  in  each  of 


the  four  packages  4 buns  are  used.  The  48  buns,  in 
other  words,  are  used  4 at  a time. 

Answers 

Page  139: 

(block  1) 

C 8 F 2 

D 4 G [36]  X $.05 =$1.80 

E 12  H 6 X [$.40] =$2.40 

(block  2) 

A [5]X32  = 160  F 12  K 6 


B 

7X[16]=112 

G 5 

L 29 

C 

10X[35]=350 

H 9 

M 14 

D 

5 

I 46 

N 84 

E 

4 

J 5 

O 21 

□ Mary  opened  some  packages  of  doughnuts, 
n There  were  8 in  each  package.  When  she 
^counted  the  doughnuts,  she  found  she  had 
24.  How  many  packages  had  she  opened? 

Number  of  packages  she  opened 

I Number  in  each  package 

nX8=24  B 

Lt Number  in  all 

You  must  find  this  number. 

.Imagine  that  the  24  doughnuts  are  put  back 
into  the  groups  of  8.  CJ 

Divide  24  by  8.  24  divided  by  8 equals  3. 

Mary  opened  3 packages  of  doughnuts. 

□ Mary  opened  4 packages  of  buns.  The 
same  number  of  buns  were  in  each  package. 
When  she  counted  the  buns,  she  found  she 
had  48.  How  many  were  in  each  package? 

Number  of  packages  she  opened 

j ^ Number  in  each  package 

4Xn=48  H 

Lt Number  in  all 

You  must  find  this  number. 
_lmagine  that  the  48  buns  are  put  back  into 
the  4 packages.  Every  time  a bun  is  put  LJ 
into  each  of  the  packages,  4 buns  are  used. 
Divide  48  by  4.  48  divided  by  4 equals  12. 

There  were  12  buns  in  each  package. 


Solving  mulfiplicotiv* 


m 

1 Have  the  pupils  relate  this  problem  to  the 
first  scene  of  Picture  A. 

2 Help  them  see  that  this  equation  fits  the 
problem  situation.  Use  objects  to  demonstrate 
that  the  action  of  accumulating  the  total  quan- 
tity (24)  is  multiplicative. 

3 Get  the  pupils  to  see  that  to  find  the  nu- 
meral to  replace  n,  the  multiplication  must 
be  “undone."  To  accomplish  this,  the  24 
doughnuts  can  be  separated  into  groups  of  8 
and  put  back  into  packages.  The  rings  around 
groups  of  8 in  Scene  2 suggest  division. 

4 Read  the  problem  and  relate  it  to  the  picture. 

5 Discuss  the  equation  and  demonstrate  the 
multiplicative  action  with  objects. 

6 Make  clear  that  4 buns  have  been  put  back 
into  the  packages.  If  this  is  continued,  a group 
of  4 will  be  separated  from  the  48  each 
time  until  all  the  buns  have  been  put  in 
packages.  This  suggests  partitive  division. 


B In  Problem  A you  found  what  ^ 
number  8 must  be  multiplied  by  to  get 
24.  To  find  this,  you  divided  24  by  S. 

□ In  Problem  B you  found  what 
Biumber  must  be  multiplied  by  4 to  get 
I 48.  To  find  this,  you  divided  48  by  B. 

B Sally  emptied  5 bags  of  candy  into  a 
dish.  Each  bag  held  the  same  number 
Jjf  pieces.  There  were  60  pieces  in  all. 
How  many  pieces  did  each  bag  hold? 

r Number  of  groups. 

Number  in  each  group. 

j ^ Number  in  all. 

5Xn=60 

t You  must  find  this  number. 

What  number  must  be  multiplied  by  5 
to  get  60?  Divide  60  by  5. 

Mrs.  White  poured  juice  from 
fcottles  into  a pitcher.  Each  bottle  held 
24  fl.  oz.  Then  there  were  48  fl.  oz. 

||in  the  pitciier.  How  many  bottles 
rof  juice  had  she  poured  out? 

Number  of  groups. 

Number  of  ounces 
in  each  group. 

.Number  of  ounces 

nX24=48 

.You  must  find  this  number. 


To  get  48,  24  must  be  multiplied 
by  what  number?  Divide  48  by  24. 

0 For  a number  of  days,  Kathy  put  5^ 
a day  into  a bank.  When  she  counted 
the  money  in  the  bank,  she  had  $1.80. 
For  how  many  days  had  she  put  5^ 
a day  into  the  bank? 

THINK  $1.80  equals  how  many  cents? 
By  what  number  must  you  multiply  5 
to  get  180?  Divide  180  by  5. 

O For  6 days,  Tony  earned  the  same 
amount  each  day.  Then  he  found  that 
he  had  earned  $2.40  in  all.  How  much 
had  he  earned  on  each  of  the  6 days? 
THINK  $2.40  equals  how  many  cents? 
What  number  must  be  multiplied  by  6 
to  get  240?  Divide  240  by  6. 

A By  what  number  must  you  multiply 
32  to  get  160? 

B What  number  must  be  multiplied 
by  7 to  get  112? 

c What  number  must  be  multiplied 
by  10  to  get  350? 


□ 


nx  15  = 75 
2ixn  = 84 
9 X n = 108 
nx38=190 
43  X n = 387 
nx  7 = 322 


J 17Xn  = 85 
K n X 50  = 300 
L 33X  n = 957 
M nX65  = 910 
N nx  5 = 420 
o 58xn  = 1218 


You  have  learned  how  to  make  new  kinds  of  equations 
for  problems  about  equal  groups. 
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If  the  children  have  trouble  in  answering 
Exercise  C,  refer  back  to  Picture  A on  page 
138.  If  necessary,  use  Picture  B when  dis- 
cussing Exercise  D.  You  may  need  to  use  ob- 
jects to  clarify  the  ideas  in  these  exercises. 
Have  the  pupils  read  this  problem  and  then 
discuss  the  equation.  Use  objects,  if  you  think 
it  necessary,  before  the  children  do  any  com- 
putation. 

Discuss  the  equation  in  terms  of  the  problem. 
You  may  want  to  use  objects  before  any  com- 
putation is  attempted. 

Discuss  Problems  G and  H.  Have  the  equa- 
tions written  on  the  chalkboard,  and  talk  about 
what  each  part  of  the  equation  stands  for. 
Then  the  class  may  compute  to  find  the  an- 
swers. 

Assign  Exercises  A to  O as  written  work.  Tell 
the  pupils  to  show  all  the  computation  on 
their  papers.  For  Exercises  A,  B,  and  C,  they 
should  also  show  the  equations. 


140-142  Moving  forward 

Expanded  Notes  for  this  lesson  are  on  pages  306-308. 

Objectives 

The  child  learns  how  to  find  other  pairs  of  numbers 
to  express  a rate  or  comparison  by  multiplying  or  di- 
viding both  numbers  whose  numerals  form  a ratio  by 
the  same  number.  He  learns  how  to  reduce  a ratio  to  an 
equal  ratio  when  a term  is  missing  in  the  reduced  ratio. 


r Vocabulary 

There  are  no  new  words. 

Comments 

j Up  to  this  time  the  children  have  learned  to  write 
i and  read  ratios  that  express  rates,  to  write  and  read 
ratios  that  express  comparisons,  and  to  write  and 
read  fraction  numerals.  On  pages  132-133  the  children 
learned  to  distinguish  among  the  three  types  of  situ- 
I ations.  Now  they  are  ready  to  begin  the  computational 
procedures  for  reducing  ratios  and  fraction  numerals. 
The  word  "reduce"  is  used  when  a fraction  numeral  or 


ratio  is  changed  to  an  equal  fraction  numeral  or  ratio. 
This  lesson  deals  with  the  reduction  of  ratios. 

The  children  have  been  taught  that  more  than  one 
ratio  can  be  written  to  express  the  same  rate  or  com- 
parison. They  must  now  realize  that  when  a ratio  is 
reduced  it  still  stands  for  the  same  rate  or  expresses 
the  same  comparison.  All  they  have  done  is  to  use  a 
new  pair  of  numerals  to  express  the  rate  or  comparison. 

By  means  of  pictures  on  pages  112-123,  the  children 
were  shown  how  to  divide  groups  of  objects  into  equal 
subgroups  and  from  them  find  new  ratios  to  express 
the  rate  or  comparison.  Although  the  procedures  in 
this  lesson  switch  to  computational  methods  of  finding 
equal  ratios,  you  will  still  want  to  use  pictures  on  the 
chalkboard  to  help  the  children  understand  that  mul- 
tiplying or  dividing  both  numbers  represented  by  the 
terms  of  a ratio  accomplishes  the  same  thing.  You  can 
also  use  objects  to  clarify  the  computational  methods. 

An  important  point  to  stress  when  teaching  the  com- 
putational procedures  is  that  both  numbers  represented 


133 
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by  the  terms  of  a ratio  must  be  multiplied  or  divided 
by  the  same  number.  For  example,  if  John  buys  4 pen- 
cils for  10  cents,  it  is  not  the  numbers  4 and  10  that 
are  important,  but  the  rate  4 per  10.  If  John  buys 
only  2 pencils,  he  pays  only  5 cents;  if  he  buys  8 pen- 
cils, he  pays  20  cents. 

The  same  thing  is  true  for  comparisons.  If  Tim's  12 
planes  are  being  compared  to  Ned’s  10  planes,  we 
are  concerned  with  the  relation  of  12  to  10.  As  long 
as  we  are  concerned  with  the  comparison  of  12  to  10, 
the  numeral  in  one  term  cannot  be  changed  unless  the 
numeral  representing  the  other  term  is  changed  in  the 
same  way.  Since  the  12  and  10  are  used  together  to 
express  a comparison,  to  express  the  same  comparison 
based  on  only  6 of  Tim's,  we  should  think:  “12  divided 
by  2 equals  6.  So  we  must  also  divide  10  by  2 to  get 
the  other  number.  It  will  be  5.’’ 

Answers 

Page  141: 

(block  2) 

A 8/10,  4/5  B 3/4  C 12/10,  6/5 


D 15/10,  3/2  E 1/3 
G 3/7  H 8/2,  4/1 

I to  T:  Innumerable  ratios  can  be  written. 
Page  142: 

(block  2) 


A 

7 

D 

1 

G 14 

J 

2 

M 3 

P 45 

B 

6 

E 

2 

H 75 

K 

8 

N 8 

Q 45 

C 

15 

F 

10 

I 

3 

L 

8 

O 3 

R 46 

Keeping 

skillful: 

(block  1) 

(block  2) 

(block  3) 

A 

156 

A 

279 

A 

413 

B 

218 

B 

2411 

B 

3040 

C 

199 

C 

5274 

C 

36 

D 

111 

D 

7011 

D 

4891 

E 

301 

E 

7747 

E 

54 

F 

793 

F 

29,121 

F 

17  and  9 

rm. 

G 

985 

G 

33,410 

G 

76 

H 

1422 

H 

2157 

H 

41 1 and  < 

5 rm. 

I 

2392 

I 

13,771 

I 

803 

J 

2224 

J 

24,417 

J 

4680 

Moving  forward  In  this  lesson  you  will  learn  how  to  change  a pair 

of  numerals  to  another  pair  of  numerals  that  U 
expresses  the  same  rate  or  the  same  comparison. 


.Sally  can  buy  6 postcards  for  10  cents.  r 

Does  the  pair  of  numerals  at  the  right  ^ 

express  the  rate  at  which  the  postcards  1 Q 
are  sold?  0 


Now  the  6 postcards  and  the  10  pennies  have 

Ijj  been  divided  into  2 equal  groups.  Think  of  o 
_ 1 of  the  equal  groups.  Do  the  numerals  ^ 

cJ  at  the  right  also  express  the  rate  at  which  ^ 
the  postcards  are  sold? 

To  get  this  other  pair  of  numerals  that  expresses 
the  same  rate,  you  can  divide  both  6 and  10  by  2. 
6-2=3  □ 


10-2  = 5 

10  5 


6 per  10  = 3 per  5 


•Sally  bought  6 cards  for  10  cents.  The  next  day 
she  bought  6 more  cards  with  10  more  cents. 
She  bought  2X6  cards,  or  9 cards. 

She  paid  2 X 10^,  or  S^,  for  them. 


1^ 

1 Remind  the  pupils  that  a rate  or  comparison 
can  be  expressed  by  more  than  one  ratio  and 
so  far  they  have  found  other  ratios  by  using 
pictures  or  objects.  Now  they  will  find  other 
ratios  by  computation. 

2 Ask  the  pupils  to  read  the  text,  then  look  at 
Picture  A.  Stress  that  6/10  expresses  the  cost 
of  cards  per  pennies. 

3 Call  on  someone  to  explain  Picture  B and 
read  the  text.  Stress  that  3/5  expresses  the 
rate  of  cards  per  pennies  in  terms  of  one  of 
the  equal  groups. 

4 Explain  that  to  find  the  new  ratio  by  com- 
putation both  6 and  10  are  divided  by  2,  and 
this  is  the  same  as  dividing  the  cards  and 
pennies  into  2 equal  groups. 

5 Point  out  that  Sally  bought  two  groups  of 
cards  like  the  group  in  Picture  A.  Ask,  “Would 
she  need  two  groups  of  pennies  like  the 
one  in  Picture  A2’’  Have  the  children  fill  in 
the  screens  as  they  read. 


Think  of  the  whole  group  of  12 

cards  Sally  bought.  Do  the  

numerals  at  the  right  also  2 0 
express  the  rate  at  which  n 
the  postcards  are  sold?  ^ 


For  each  ratio  below,  write  a ratio 
equal  to  it.  Use  numbers  smaller  ra 
than  the  ones  given.  In  Example  A, 
you  could  use  8 and  10,  or  4 and  ■. 


12 

8 


You  can  get  these  two  new  numerals 
to  express  the  rate  6 per  10  by 
, multiplying  both  6 and  10  by  2. 

2X6=a  _6 m 

■ 2xio=a  io“® 

A You  can  find  other  ratios 
! equal  to  the  ratio  at  the  right. 

' One  way  is  to  divide  both  12 
and  8 by  the  same  number. 

I 4 is  a number  by  which  both  12  and  8 
can  be  divided  without  a remainder. 
12-H4  = a 12_^ 

8-^4  = S 8“a  0 

B By  what  other  number  can  both  12 
and  8 be  divided? 

12H-2  = B 12^E.  — 

8^2=B  8 B H 

You  can  also  find  other  ratios  that 
are  equal  to  the  ratio  12  over  8 
by  multiplying  both  12  and  8 by  the 
jl  same  numbers. 


16 

O — 

B 24 

□ 

30 

20 

12 

20 

20 

5 

a 25 

0 -2- 

m 

16 

15 

15 

21 

4 

For  each  ratio  below,  write  another 
ratio  equal  to  it.  Use  numbers  larger 
than  the  ones  given. 


a 4 

□ - 

a Z 

□ A 

3 

5 

9 

10 

C3  Z 

a Z 

0 12 

□ § 

8 

6 

5 

2 

0 i 

□ Z 

B § 

□ 5 

2 

3 

7 

1 

A Look  at  the  ratio  below.  It  is 
expressed  by  the  numerals  9 and  6. 
Then  another  ratio  equal  to  it  is  Q 
written  with  other  numerals.  One  of 
them,  18,  has  been  found  for  you.  You 
must  find  the  missing  numeral. 


You  must  find 
.this  numeral. 


,c  3X12  = 1 
3X8  = @ 
[D  5X12  = E 
5X8  = B 
E 10X12  = 
10X8  = 1 


12 


9^18 

6 


By  what  number  was  9 multiplied 
to  get  18? 


■ X9=18 
2X9=18 
2X6=12 


9^18 
6 12 

Now  turn  the  page. 
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B 3 = M 

4 16 

a 

Find  the  missing  numeral  in  each 
below. 

example 

i,  0X4=16 

1 4X4=16 
j 4X3=12 

3_  B 

4 16 

□ 

14_  m 

16  8 

0 

7_  H 

4 8 

a 

1 

15_  5 

9 a 

10  _ 2 
r 15  S 

□ 

5_10 

3 a 

m 

6 _18 
25  m 

d 

16  _ 0 
30  15 

1 By  what  number  was  10  divided 

B 

3_  H 

28  _ 4 

0 

24  _ 2 

|i  to  get  2? 

10_2 

15  3 

4 20 

** 

21  a 

36  m 

I 10  ^*  = 2 

10H-5  = 2 

15^5  = 3 

□ 

4 _ a 

12  3 

D 

0 _ 1 

18  m 

□ 

8 _24 
15  m 

35_B 

n 

6_12 

□ 

10_  5 

0 

9_  S 

56  8 

u 

1 m 

16  m 

1 5 

! 56-i-H  = 8 

56  ^ 7 = 8 

35^7  = 5 

i=f  s 

□ 

1_  5 

2 ■ 

□ 

21_  7 
24  a 

□ 

3 _ 6 
23  a 

When  you  multiply  or  divide  both  numerals  in  a ratio 
by  the  same  number,  you  get  another  pair  of  numerals 
that  expresses  the  same  rate  or  the  same  comparison. 


Keeping  skillful 


A 

27-F4H-58  + 30  = n “ 

□ 

421  + 0 = 700 

□ 

7X59=0 

B 

644-33  4-72  + 49=0 

□ 

0 + 2693  = 5104 

□ 

5X608=0 

C 

50  + 76  + 48  + 25  = n 

B 

8370  - 0 = 3096 

B 

0X8  = 288 

D 

16  + 24  + 52+19=11 

□ 

0-934  = 6077 

□ 

67  X 73  = 0 

E 

87  + 45  + 91  + 78=n 

□ 

15008-7261  = 0 

B 

0 X 15  = 810 

F 

138  + 429  + 226=0 

□ 

0 + 4279  = 33400 

□ 

1063  62  = 0 

G 

370  + 201+298+116=0 

0 

0-8410  = 25000 

0 

2964  ^ 0 = 39 

H 

406  + 355  + 372  + 289  = 0 

□ 

5729+0  = 7886 

m 

3705  9 = 0 

1 

697  + 700  + 458+537  = 0 

□ 

40869-27098=0 

n 

4015H-o  = 5 

J 

888  + 483  + 761+92  = 0 

D 

73392  - 0 = 48975 

D 

45  X 104=0 
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1 The  rate  is  now  expressed  by  a new  ratio.  Re- 
late the  computation  to  the  two  equal  groups 
of  cards  and  pennies  in  Picture  C. 

2 Show  pictorially  that  dividing  by  4 gives 
a ratio  that  equals  12/8. 

3 Adapt  the  procedures  in  Note  2. 

4 Have  the  children  take  turns  answering.  Be 
sure  they  understand  that  when  they  have 
multiplied,  the  new  ratio  will  be  equal  to  the 
original  ratio. 

5 Give  the  pupils  time  to  work  Exercises  A to  T 
independently.  Point  out  that,  since  the  new 
ratios  for  A to  H are  to  use  smaller  numbers, 
they  will  divide.  The  ratios  for  I to  T are 
to  use  larger  numbers,  and  so  they  will  multi- 
ply. Ask,  ‘‘Why  is  there  no  limit  to  the  ratios 
that  can  be  written  for  Exercises  I to  T?" 

6 Tell  the  class  they  first  find  whether  9 can 
be  multiplied  or  divided  to  get  18.  Then  find 
out  by  what  number  it  can  be  multiplied  or 
divided.  Ask,  “Now  what  must  you  do  with  6?“ 

m 

1 Explain  that  the  4 can  be  multiplied  by  4 to 
get  16.  Ask,  “Now  what  must  we  do  with  the 
3?"  Discuss  the  computation  with  the  children. 

2 Show  that  when  one  term  of  a ratio  has  been 
divided  by  a number,  the  other  term  must  also 
be  divided  by  the  same  number.  Ask  the  pu- 
pils to  supply  the  answers. 

3 Let  the  children  do  the  computation  independ- 
ently. Be  sure  they  understand  that  they  must 
multiply  or  divide  by  the  same  number  that 
has  already  been  used.  Check  each  child’s 
work.  If  necessary,  use  pictures  and  objects 
to  explain  how  to  correct  any  errors  they 
make. 

4 Have  the  children  discover  the  number  by 
which  one  term  of  the  first  ratio  in  each  exer- 
cise was  multiplied  or  divided.  Then  they  must 
perform  the  same  operation  on  the  other  term. 
Use  these  exercises  as  written  work. 

5 Tell  the  children  to  write  each  example  in 
computational  form  and  compute. 
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Moving  forvv'ard 


Expanded  Notes  for  this  lesson  ore  on  pages  308-311. 


Objectives 

The  child  learns  how  to  compute  to  change  a fraction 
numeral  to  another  fraction  numeral  that  expresses 
the  same  fraction. 


Vocabulary 

New  words  page  146  except*,  form*,  simplest* 

Comments 

The  idea  that  different  fraction  numerals  can  be  used 
to  symbolize  a fraction  was  introduced  on  pages  126- 
131.  Now  the  children  learn  how  to  reduce  fraction 
numerals  computationally.  Some  children  in  your  class 
may  have  realized  while  they  were  studying  pages  140- 
142  that  the  computational  procedures  for  reducing 
ratios  also  apply  to  fraction  numerals. 

When  we  reduce  fraction  numerals,  we  replace  them 
by  other  fraction  numerals  that  are  equivalent  and 
represent  the  same  fraction.  Make  sure  the  children 
understand  that  the  various  fraction  numerals  are  only 
different  ways  of  expressing  the  same  fraction.  The 
fraction  itself  remains  the  same.  Only  the  numerals 
are  different.  In  other  words,  the  children  should  see 
that  |,  and  are  simply  different  ways  of  writ- 
ing the  same  fraction.  The  children  should  not  think 
of  these  fraction  numerals  as  different  fractions. 

To  clarify  this  idea,  think  of  a plane  figure,  part 
of  it  shaded.  With  only  this  information,  you  cannot 
tell  how  much  of  it  is  shaded.  You  can  only  point  to 
the  shaded  portion  and  say  that  "this  much"  of  the 
figure  is  shaded.  To  describe  "this  much,”  it  is  nec- 
essary, first,  to  divide  the  figure  into  equal  parts.  The 
part  of  the  figure  that  is  shaded  then  can  be  ex- 
pressed by  a fraction  numeral  that  shows  the  number 
of  equal  parts  (the  denominator)  and  the  number  of 
these  parts  that  are  being  considered  (the  numerator). 
Note  that  no  matter  how  many  or  how  few  divisions 
have  been  made,  the  shaded  portion  (which  the  frac- 
tion represents)  remains  the  same.  However,  many 
fraction  numerals  may  be  written  to  describe  it. 

Note  that  on  page  146  (in  the  "Thinking  straight" 
section)  the  term  simplest  form  is  introduced.  Give  spe- 
cial attention  to  this  term  because  it  is  used  extensively 


in  referring  to  the  best  way  to  express  answers  in- 
volving fractions. 


Answers 

Page  145: 

Answers  are  not  given  for  Blocks  1,  3,  or  4 since  the 
answers  are  obvious  or  a great  variety  of  answers  is 


possible. 

(block  2) 

^ 6>  2 

G 

3 

4 

8 4 

M T2/  6/ 

R -9_  6 3 

D 12/  8/  4 

H 

8 4 
10/  5 

9/  3 

c i 

I 

5 

9 

oEf 

D 1,  i J 

J 

5 

7 

p 1 

E 1 

K 

8 4 

20/  10- 

2 
' 5 

E 1 

Page  146: 

L 

7 

12 

A 8 

F 9 

K 

14 

P 5 

B 4 

G 6 

L 

5 

Q 2 

C 18 

H 16 

M 

7 

R 4 

D 8 

I 5 

N 

15 

E 5 

J 1 

O 

27 

Thinking  straight: 

(block  1) 

A 2,3,6 

E 5 

H 

2 

K 8 

B 2 

F 4 

I 

5 

L 10 

C 2,4 

G 8 

J 

3 

M 8 

D 2,5,10 
(block  2) 

In  the  answers  below,  when  the  answer  is  "Yes,"  this 
means  that  both  the  numerator  and  denominator  can- 
not be  divided  by  any  number  except  1;  when  the  an- 
swer is  "No,"  this  means  that  both  the  numerator  and 
the  denominator  can  be  divided  by  some  number  other 
than  1. 

A 5;  no  D Yes  F Yes  H No  J Yes 

B 2;  2 E No  G Yes  I No  K No 

C Yes 


(block  3) 


M I Q 

N I R 


00|(J1  00|vj  C7i|.Fx 


Moving  forward 


In  this  lesson  you  will  learn  how  to  change  a fraction 
numeral  to  another  fraction  numeral  that  expresses 
the  same  fraction. 


The  piece  of  paper  in  Picture  A is  marked  off 
into  S equal  parts. 

What  fraction  of  the  paper  is  green? 


Now  imagine  that  the  same  paper  has  been  marked  off 
into  only  3 equal  parts.  Each  part  is  3 of  the  paper. 
-How  many  one  sixths  are  in  each  3? 

Can  you  still  say  that  5 of  the  paper  is  green? 

Is  I of  the  paper  green? 

You  can  change  5 to  thirds  by  dividing  the  6 and  the  4 
in  i by  2. 

6-^2  = 3 
4-H2  = 2 


l = i 


Now  imagine  that  the  same  piece  of  paper  has  been 
marked  off  into  12  equal  parts.  Each  part  is  32  of  the 
paper.  How  many  one  twelfths  are  in  each  I? 

Is  i®2  of  the  circle  green?  ra 
Is  g of  the  circle  green?  “ 

You  can  change  i to  twelfths  by  multiplying  the  6 and 
the  4 ini  by  2. 

2X6=12  4^8 

2X4  = 8 ® 

3,  g.  and  12  all  express  the  fraction  of  the  paper  that 
is  green. 

Reduction  of  (factions;  chonging  o froclion  to  onolher 


.Here  is  a new  piece  of  paper  marked  off  into  tenths. 
What  fraction  of  this  paper  is  brown? 


□ 


Now  imagine  that  the  same  paper  has  been  marked  off 
into  5 equal  parts.  Each  part  is  ■§•  of  the  paper. 

-tS  of  the  paper  is  brown,  -f-  of  the  paper  is  brown. 


You  can  change 
8 by  2. 

104-2  = B 
8 = 2 = B 


^ to  fifths  by  dividing  both  10  and 


You  have  divided  both  the  denominator  and  the 
numerator  of  ^ by  2 to  get  another  fraction  numeral 
that  expresses  the  same  fraction. 


This  square  piece  of  paper  is  marked  off  into 
.What  fraction  of  this  square  is  green? 


1^ 

1 Have  the  children  note  that  the  shaded  por- 
tion of  the  circular  piece  of  paper  is  the  same 
in  all  three  pictures.  Have  them  observe  that 
the  light,  the  heavy,  and  the  broken  lines 
mark  off  different  fractional  parts. 

2 In  Picture  A,  point  out  that  the  portion  that 
is  shaded  green  is  the  part  we  are  thinking 
about. 

3 Emphasize  that  now  that  the  paper  is  marked 
off  in  thirds,  each  third  is  found  to  contain 
two  sixths.  Show  how  this  fact  is  used  in 
computationally  reducing  ^ to 

4 Have  the  children  note  that  the  shaded  por- 
tion is  now  divided  into  still  smaller  parts. 
Every  one  sixth  is  made  up  of  two  twelfths. 

5 Explain  that  it  takes  two  twelfths  to  make 
one  sixth,  and  it  is  possible  to  change  the 
larger  parts  (one  sixths)  to  the  smaller  parts 
(one  twelfths).  The  fraction  numeral  to  repre- 
sent this  change  can  be  found  by  multiplying 
the  numerator  and  denominator  of  ^ by  2. 

m 

1 Ask  the  children  what  fraction  tells  how  much 
of  the  paper  is  shaded. 

2 Have  the  children  use  Picture  E to  find  the 
missing  numerals.  Be  sure  they  note  that  each 
fifth  is  made  up  of  two  tenths. 

3 Get  the  pupils  to  explain  why,  in  changing  the 
fraction  numeral  to  fifths,  both  numerator 
and  denominator  must  be  divided  by  2 [be- 
cause there  are  two  tenths  in  one  fifth].  Have 
them  note  that  the  new  fraction  numeral  is 
The  fraction  numeral  has  been  changed,  but 
the  shaded  part  of  the  paper  remains  the 
same. 

4 Have  the  children  tell  what  fraction  numeral 
represents  the  shaded  part  of  the  paper. 

5 Have  the  class  note  the  smaller  subdivisions 


The  square  has  now  been  marked  off  into  16  equal 
parts. 

--f-  of  the  square  is  green,  ft  of  the  square  is  green. 

You  can  change  5 to  sixteenths  by  multiplying  both  4 
and  1 by  4. 

4X4  = H 
4X1  = ^ 

You  have  multiplied  both  the  denominator  and  the 
numerator  of  | by  4 to  get  another  fraction  numeral 
that  expresses  the  same  fraction. 


i = t 


of  the  square.  Get  them  to  observe  that  each 
one  fourth  contains  4 of  these  smaller  subdivi- 
sions, or  four  sixteenths. 

Be  sure  the  children  see  why  the  numerator 
and  denominator  are  each  multiplied  by  4. 

Lesson  briefs  143-146 
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A You  can  find  many  fraction 
numerals  that  are  equal  to  One  way 
to  find  such  a numeral  is  to  divide 
the  denominator  and  the  numerator  by 
the  same  number.  16  and  12  can  both 
be  divided  by  4. 


16^4  = H 
12-H4  = S 


«=*  □ 


B By  what  other  number  can  both  16 
and  12  be  divided? 

16h-2  = H 
12^2  = H ^ “ 


You  can  also  find  other  fraction 
numerals  equal  to  by  multiplying 
both  the  denominator  and  the 
numerator  by  the  same  number. 


C 2X16  = 8 
2X  12  = S 


D 3X16  = a 
3X12  = 8 


il  = f 


E 5X16  = 8 
5X12  = S 


= f 


For  each  example  below,  write  a fraction 


numeral  that  is  equal  to  the  fraction 
numeral  given,  but  use  a smaller 


denominator.  For  Example  A you  could 
write  |.  You  could  also  write  f-. 

A ^ ^ 

■ ^ Mi 

B 

j li  N i 

e fl  G ^ 

K i O i 

D ^ Hi 

1 Pi 

Now  write  a fraction  numeral  that  js 
equal  to  the  fraction  numeral  given, 
but  use  a larger  denominator. 


0 i 

n A 

B I 

a 1 

□ fi 

B 1 

a ^ 

a ^ 

a ft 

□ The  same  fraction  is  written  in  two 
ways  below.  First  it  is  written  as  §. 

Then  it  is  written  with  the  denominator 
16,  but  you  must  find  the  missing 
numerator. 


3_H 
8 16 


« You  must  find 

this  number. 


□ 


By  what  number  was  8 multiplied 
to  get  16? 

2X8=16 


2X3  = 6 


1 = ^ 


□ = f 

By  what  number  was  15  divided 
to  get  5? 

H 1=4- 

8X1  = 5 

5X1  = 5 J=-i-  Q 
5X4  = 20  “ 

□ 1^=4- 

14-H  = 7 iS  = 4-  ^ 

20-^8  = 8 ^ 
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G i = f 

j ft=f 

M ii  = f- 

D 12—  4 

P TE  — W 

ft=-i-  ^ 

ft=-4- 

H 

K 1 = 4- 

N l = % 

Q h=% 

h=-a-  f 

' ft =4- 

L 

o |=* 

* 

When  you  multiply  or  divide  the  denominator  and 
the  numerator  of  a fraction  numeral  by  the  same 
number,  you  get  another  fraction  numeral  that 
expresses  the  same  fraction. 


Thinking  straight 


□ Both  12  and  18  can  be  divided  by 
three  numbers  besides  1.  What  are  the 
numbers?  B 

□ Both  10  and  16  can  be  divided  by  8. 

Q Both  12  and  16  can  be  divided  by  8 
and  8. 


B ||  = i§.  By  what  number  were  20 
and  24  divided?  By  what  number  can 
10  and  12  also  be  divided? 

c R = |.  Because  5 and  6 cannot  be 
divided  without  a remainder  by  any 
number  except  1,  we  say  that  | is  inC 
simplest  form.  Is  f in  simplest  form? 


145 

1 Get  the  pupils  to  explain  the  two  ways  they 

have  studied  to  change  fraction  numerals  [by 
multiplication  and  division].  If  necessary,  use 
diagrams  to  demonstrate  how  ~ can  be 
reduced  to  etc. 

2 Have  the  children  generalize  that  when  re- 
duction is  by  division,  the  number  of  such  pos- 
sible reductions  is  limited,  but  that  any  num- 
ber of  reductions  by  multiplication  can  be 
performed. 

3 Allow  the  children  to  do  Exercises  A to  P 
and  A to  L independently,  but  be  prepared  to 
give  help  where  it  is  needed.  Do  not  expect 
all  the  pupils  to  find  all  the  possible  equiva- 
lents. 

4 Get  the  children  to  see  that  the  number  to 
use  when  multiplying  or  dividing  can  be  found 
by  inspection.  Discuss  each  exercise  and  dem- 
onstrate with  diagrams  if  necessary. 


1^ 

1 Have  the  children  work  independently  to  find 
the  missing  numerals.  Let  them  verify  their 
work  and  discuss  exercises  that  were  trouble- 
some. 

2 Exercises  A to  M should  lead  to  the  general- 
ization that  certain  pairs  of  numbers  have 
various  common  divisors. 

3 Note  the  introduction  of  the  term  simplest 
form.  Be  sure  the  children  understand  what 
this  term  means,  since  it  will  be  used  fre- 
quently from  now  on. 

4 Have  the  children  work  Problems  A to  T inde- 
pendently. Discuss  the  answers. 


El  Both  20  and  30  can  be  divided  by  8, 
8, and  8. 

What  is  the  largest  number  by  which 
each  of  these  pairs  of  numbers  can  be 
divided  without  a remainder? 

B 10,  15  m 10,  18  □ 8,  16 

□ 20,  24  D 15,  20  □ 10,  20 

0 24,  32  O 9,  21  Ca  16,  24 

A ^ = I-  By  what  number  were  both 

15  and  20  divided?  Is  there  any 
number  besides  1 by  which  both  3 and 
4 can  be  divided  without  a remainder? 


How  do  you  know? 

Which  fraction  numerals  below  are 
in  simplest  form?  How  do  you  know? 


D i 

r ft 

H i 

£ ft 

G i 

1 ft 

K ft 

Change  to  simplest  form. 

□ ft  B ft  □ i 

□ i 

0 il 

n f§ 

0 

B ft 

n ft 

ca  i 

□ 

0 fl 

n 1 

El  i 

0 i 

□ i 

n ft 

0 ft 

n i 

i 


Thinking  straight 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  becomes  acquainted  with  the  meaning  of 
profit  and  loss. 


Vocabulary 

New  words  page  147  flour*,  charge*,  profit,  loss 


Comments 

Although  this  lesson  is  not  intended  as  an  introduc- 
tion to  the  principles  of  merchandising,  some  con- 
sideration of  these  principles  is  unavoidable  in  a dis- 
cussion of  profit  and  loss  resulting  from  a sale.  In 
the  activity  described  on  page  147,  pupils  have  only 
the  cost  of  materials  to  consider  as  expenses.  It  should 
be  pointed  out,  however,  that  in  the  business  world 
other  expenses,  such  as  the  cost  of  labor,  equipment, 
etc.,  would  have  to  be  taken  into  consideration.  In 
the  business  world,  articles  that  are  slow  to  sell  may 
subsequently  be  sold  at  a reduced  price.  The  examples 
in  this  lesson  apply  to  a special  situation  in  which 
everything  must  be  sold  in  one  day. 

By  questions  and  discussion,  lead  the  children  to 
see  that  all  the  money  received  for  things  they  have 
made  and  sold  does  not  represent  a profit  if  any  ex- 
pense entered  into  the  making  of  whatever  was  sold. 
Let  them  discover  that  to  make  a profit  the  selling 
price  of  the  article  must  be  more  than  the  cost  of 
producing  it. 

If  you  discuss  how  to  price  articles,  you  might  ask 
if  it  is  better  to  sell  5 articles  at  a profit  of  25^  on 
each  article  than  to  sell  20  of  the  same  articles  at  a* 
profit  of  only  10^  apiece.  You  can  also  point  out 
that  in  setting  a price  one  must  consider  not  only  the 
desired  profit,  but  also  a reasonable  profit.  Questions 
like  these  should  be  considered:  “How  many  people 
are  likely  to  want  to  buy?  How  much  does  the  article 
usually  cost?" 

When  the  pupils  are  ready  to  work  on  the  problems, 
warn  them  that  some  of  the  problems  will  use  informa- 
tion and  answers  from  previous  problems  on  this  page. 
Caution  the  pupils  to  preserve  work  and  answers  as 
they  go.  When  the  problems  have  been  worked,  discuss 
the  method  of  work  and  the  answers. 


In  discussing  Problem  J,  you  can  mention  that  since 
the  boys  still  had  7 birdhouses  left  they  might  be 
able  to  make  up  their  loss  by  selling  them  at  a re- 
duced price  to  people  who  did  not  attend  the  sale. 
The  children  should  be  able  to  explain  why,  although 
the  boys  lost  money  on  the  birdhouses,  the  fifth  grade 
as  a whole  had  a profit  on  the  fair. 

Answers 

A $.72  + $.70  + $.46 + $.92 +$2.10= [$4.90] 

$.32 + $.40  + $1 .40  + $.34  + $.88 + $.26 = [$3.60] 

$.70 + $.30  + $.60  + $.34  + $.28  + $.23  = [$2.45] 

B $4.90+$3.60  + $2.45=[$10.95] 

C ($9.50) -$4.90 =[$4.60] 

D ($10.00) -$3.60  = [$6.40] 

E ($6.00) -$2.45= [$3.55] 

F $9.50 + ($9.50) + ($5.20)  = [24.20] 

G $24.20 -$10.95 =[$13.25] 

H $11.52^[$.96]  = 12 
I 5X$2.25=[$11.25] 

J $11.52-$!  1.25  = [$.27] 

K $13.25-$.27=[$12.98] 
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Thinking  straight 


□ To  raise  money,  the  fifth-grade 
girls  helped  their  mothers  bake  cakes 
and  cookies  for  a school  fair.  The  cost 
of  the  materials  they  used  is  shown 
above.  What  was  the  cost  of  all  the 
materials  for  cakes?  For  cookies?  Q 
For  cupcakes? 

□ Find  the  total  cost  of  the  materials 
for  cakes,  cookies,  and  cupcakes. 


B 


t3  The  girls  had  to  decide  how  much 
to  charge  for  the  cakes,  cookies,  and 
cupcakes.  They  wanted  to  set  a price 
so  that  they  would  have  some  money 
left  over  after  the  materials  were  paid 
for.  The  money  left  over  would  be  their 
profit.  They  decided  to  sell  the  cakes 
at  95^  apiece.  What  profit  did  they 
expect  to  make  on  the  10  cakes?  H 
□ They  priced  the  cookies  to  sell  at 
50^  a dozen.  Find  the  profit  they 
expected  to  make  on  the  20  doz.  B 
cookies. 


□ They  decided  to  sell  the  cupcakes 

at  bi  apiece.  What  profit  did  they  Q 
expect  to  make  on  all  the  cupcakes? 

□ The  girls  sold  all  the  cakes,  19  doz. 
cookies,  and  104  cupcakes.  Flow 
much  money  did  they  get  in  all?  □ 

0 Find  the  girls'  total  profitjEj 

a The  fifth-grade  boys  made  12 
birdhouses.  They  spent  $11.52  for 
wood,  paint,  and  other  materials.  Whal^J 
was  the  average  cost  per  birdhouse? 

D The  boys  sold  5 of  the  birdhouses 
at  $2.25  apiece.  Flow  much  money  did 
they  get  for  the  5 birdhouses? 

n Since  the  boys  got  less  money  for 
the  5 birdhouses  that  they  sold  than 
it  cost  to  make  all  the  birdhouses, 
they  had  a loss  instead  of  a profit. 

How  much  was  the  loss? 

□ How  much  profit  did  the  fifth-grade 
boys  and  girls  make  in  all? 


1 Let  the  pupils  figure  these  costs.  Tell  them 
to  keep  the  answers. 

2 The  children  should  write  the  answers  from 
Problem  A in  a column  under  the  heading 
“Cost  of  Materials."  Have  them  add  these 
costs. 

3 Watch  for  pupils  who  have  difficulty  with 
this  problem.  Help  them  with  their  thinking 
by  asking  questions. 

4 Have  the  pupils  write  the  amounts  received 
from  the  sale  of  cakes,  cookies,  and  cup- 
cakes in  a column  headed  “Money  Received 
from  Sale."  Have  them  record  the  total. 

5 When  the  pupils  have  found  the  total  profit 
(by  subtracting  the  total  in  the  “Cost  of  Ma- 
terials" column  from  the  total  in  the  “Money 
Received"  column),  let  them  compare  it  with 
the  expected  profit. 

6 Have  the  pupils  find  these  answers. 


Moving  forward 

Expanded  Notes  for  this  lesson  ore  on  pages  311-313. 

Objectives 

The  child  reviews  his  knowledge  of  improper  fractions 
and  mixed  numbers,  which  were  introduced  in  the  pre- 
vious grade.  He  also  learns  some  new  terminology. 

Vocabulary 

New  words  page  1 48  disk,  proper*;  page  1 49  mixed* 

Comments 

The  child  knows  that  he  can  use  a fraction  numeral 
composed  of  a pair  of  numerals  to  express  a part  or 
“fraction"  of  a whole  thing.  This  lesson  reminds  him 
that  it  is  possible  to  use  a pair  of  numerals  to  express 
a quantity  equal  to  or  larger  than  the  quantity  that  1 
represents.  He  learns  to  use  the  term  “improper  frac- 
tion" to  express  such  situations.  The  pictures  and  ac- 
companying text  show  him  that  some  of  these  pairs 
of  numerals  may  represent  whole  numbers  (|  = 1),  and 
140  other  pairs  may  represent  a whole  number  plus  a frac- 


148-150 


tion  (|•=^|-).  The  sum  in  this  case  is  called  a mixed 
number.  It  is  important  that  he  understand  that  an 
improper  fraction  and  a mixed  number  may  represent 
the  same  quantity.  The  computational  procedure  for 
changing  from  an  improper  fraction  to  a whole  number 
or  a mixed  number  is  taught  in  the  next  lesson. 

By  the  time  the  child  has  finished  this  lesson,  he 
should  be  able  to  distinguish  among  proper  fractions, 
improper  fractions,  and  mixed  numbers  and  be  able  to 
write  the  numerals  representing  those  numbers.  He 
should  also  have  observed  that  the  numerator  of  a 
proper  fraction  is  smaller  than  the  denominator,  and 
that  the  numerator  of  an  improper  fraction  is  larger 
than  or  equal  to  the  denominator. 

Answers 

Page  150: 

(block  1) 

Proper  fractions:  A,  D,  E,  G,  H 
Improper  fractions:  J,  K,  M,  N,  P 
Mixed  numbers:  Q,  T,  U,  W 


(block 

3) 

A 

E 

2 

2 

I 

3f 

M 

11 

5 

B 

8 

8 

F 

7A 

J 

12 

12 

N 

1 

8 

C 

4 

G 

K 

9 

15 

0 

00 

D 

9 

4 

H 

4 

4 

L 

7| 

P 

14 

10 

(block 

4) 

A 

4 

and 

5 

2 

D 2; 

^ and 

27 

12 

B 

If 

and 

5 

3 

CO 

LU 

^ and 

19 

5 

C 

if 

and 

13 

8 

F 

h and 

23 

16 

Moving  forward 


This  lessorTwill  explain  how- fraction  numerals  can  be 
used  to  show  one  whole  thing  or  more  than  one  whole 
thing. 


You  can  use  the  numerals  2 and  ■ to  tell  what 
-fraction  of  the  paper  disk  is  red. 

o ^ What  does 

What  does  £ the  2 show? 

the  5 show?_  *5  0 

two  fifths 

Is  § less  than  1? 


A fraction  numeral  like  §,  that  stands  for  less  than 
a whole  thing,  or  less  than  1,  is  a proper  fraction. 


-Each  disk  has  been  cut  into  5 equal  parts. 

Each  of  these  parts  is  5 of  a whole  disk.  How  many 
of  these  one  fifths  are  red? 


You  can  use  the  numerals  7 and  5 to  tell  what 
fraction  of  these  disks  is  red. 

7 < What  does 

What  does  !_  n the  7 show? 

the  5 show? 

seven  fifths 

Is  I more  than  1? 


A fraction  numeral  like  that  stands  for  more 
than  a whole  thing,  or  more  than  1,  is  an 
improper  fraction.  U 


1^ 

1 The  pupils  should  read  the  first  sentence  and 
study  Picture  A. 

2 Have  pupils  look  at  the  symbol  | and  the 
text,  using  Picture  A to  answer  the  questions 
about  the  numerator  and  the  denominator. 

3 Have  the  pupils  read  this  text.  Discuss  the 
term  proper  fraction.  Ask  for  other  examples 
of  a proper  fraction.  Be  sure  pupils  under- 
stand that  any  proper  fraction  is  less  than  1. 

4 Have  the  pupils  read  these  three  lines  and 
relate  them  to  Picture  B. 

5 Ask  the  pupils  to  look  at  the  symbol  ^ and 
read  the  text.  Be  sure  they  understand  that 
the  denominator,  5,  shows  that  each  disk  was 
cut  into  5 equal  parts,  or  fifths. 

6 Picture  B should  make  it  easy  for  pupils  to 
see  that  ^ is  more  than  1.  Tell  why  ^ is 
called  an  improper  fraction.  Have  pupils  give 
other  examples  of  an  improper  fraction.  Tell 
pupils  that  they  will  learn  more  about  im- 
proper fractions  on  the  next  page. 

Lesson  briefs  14S-150 
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You  also  can  write  the  numeral  shown  below  to  tell 
-how  much  of  the  disks  is  red. 


The  1 shows  « ^ ^ shows  CT 

1 whole  disk , J t you  are  thinking  “ 

The  5 shows  that  the > 5 of  2 of  the  equal 

other  disk  was  cut  parts, 

into  5 equal  parts. 

one  and  two  fifths 


l|  is  a mixed  number.  It  is  made  up  of  a whole 
number,  1,  and  a fraction,  |.  Does  a mixed 
number  stand  for  more  than  one  whole  thing? 


You  can  see  that  the  red  parts  of  the  disks 
in  Pictures  B and  C are  equal. 

g=l| 


The  cake  has  been  cut  into  H equal  parts.  Each 
part  is  -4-  of  the  cake.  How  much  of  the  cake  is 
.on  the  plate? 


149 


1 Have  the  pupils  compare  Picture  C with  Pic- 
ture B.  The  only  difference  is  that  in  Picture  C 
the  fifths  have  been  put  back  together  so  that 
the  whole  disks  can  be  more  easily  seen.  Ex- 
plain to  the  pupils  that  they  are  going  to  learn 
another  way  to  express  more  than  one  whole 
thing. 

2 Have  the  pupils  read  what  is  said  about  each 
of  the  numbers  in  the  mixed  number  If.  Ask 

b 

them  to  find  in  the  picture  the  quantity  that 
each  numeral  represents.  Discuss  the  term 
mixed  number.  Pupils  should  see  that  a mixed 
number  stands  for  more  than  one  whole 


You  can  write  a fraction  numeral  to  tell  how  much 
of  the  cake  is  on  the  plate. 


What  does 
this  9 show?. 


9 

9 


.What  does 
this  9 show? 


nine  ninths 


Is  I equal  to  1? 

A fraction  like  |,  that  stands  for  a whole  thing, 
or  1,  is  also  an  improper  fraction. 


1=1 
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Which  numerals  stand  for  proper 
fractions? 


□ 


□ □QQODSQ 

I I I f ft  fi  I 

Which  numerals  stand  for  improper 
fractions? 

□ □□□IZIGaBa 

I I i i « ft  I fi 

Which  numerals  stand  for  mixed 
numbers? 

QQBDQDCZiEa 

2i  6 I ift  4-5  I 7i  I 


A Write  5 proper  fractions. 

B Write  5 improper  fractions, 
c Write  5 mixed  numbers. 
Write  the  numerals. 


c six  and  one  third 
D nine  fourths 
E two  halves 
F seven  and  five  twelfths 
G one  and  three  sixteenths 
H four  fourths 
I three  and  one  half 
j twelve  twelfths 
K nine  fifteenths 
L seven  and  two  thirds 
M eleven  fifths 
N one  eighth 

o eight  and  eleven  twelfths 
p fourteen  tenths 

For  each  picture  below,  write  two 
numerals  that  tell  how  much  of  the 


thing.  Discuss  the  fact  that  ^ and  are 
equal. 

3 Have  the  pupils  read  these  three  lines  and 
relate  them  to  Picture  D, 

4 Tell  the  pupils  to  use  the  picture  to  answer 
the  questions  about  Stress  the  fact  that 
fractions  like  I-,  etc.,  are  also  improper 
fractions. 
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1 Discuss  Exercises  A to  X.  Be  sure  the  pupils  can 
explain  why  the  numerals  express  proper  frac- 
tions, improper  fractions,  or  mixed  numbers. 
Get  the  pupils  to  observe  that  the  numerator 
of  a proper  fraction  is  smaller  than  the  de- 
nominator, and  that  the  numerator  of  an  im- 
proper fraction  is  equal  to  or  larger  than  the 
denominator. 

2 Ask  the  pupils  to  write  Exercises  A to  C on 
their  papers.  Afterwards,  let  some  of  the  chil- 
dren put  their  work  on  the  chalkboard  so  that 


A one  and  nine  tenths  B 
B eight  eighths 


pieces  of  paper  is  green.  You  can  Q 
write  25  and  | for  Picture  A. 


AAA 

□ 

mm 

B 

Now  you  should  be  able  to  read  and  write  any  fraction 
numeral  or  mixed  number. 

150 


the  rest  of  the  class  can  discuss  it. 

3 Ask  the  pupils  to  write  the  letters  A to  P on 
their  papers  and  after  each  letter  write  the  ap- 
propriate fraction  numeral  or  mixed  number. 

4 Be  sure  that  the  pupils  write  two  numerals  for 
each  picture.  Discuss  the  answers  afterwards. 


15M53  Moving  forward 

Expanded  Notes  for  this  lesson  are  on  pages  313-315. 


Objectives 

The  child  learns  how  and  why  division  can  be  used  to 
change  an  improper  fraction  to  a mixed  number  or  to 
a whole  number. 


Vocabulary 

There  are  no  new  words. 


mixed  numbers  or  whole  numbers.  The  authors  believe 
that  children  should  understand  the  thinking  behind  the 
computation  they  do,  and  so  pictures  are  provided  that 
illustrate  the  action  involved,  thereby  explaining  why 
the  process  of  division  is  used. 

In  connection  with  this  lesson  children  also  begin  to 
get  a background  for  using  the  remainder  in  division 
to  form  a fraction.  A real  treatment  of  this,  of  course, 
comes  later. 


Comments 

In  the  last  lesson  the  children  learned  that  an  improper 
fraction  and  a mixed  number  can  represent  the  same 
value,  but  they  did  not  learn  how  to  change  one  to 
the  other. 

In  this  lesson  the  children  learn  the  computational 
procedure  for  changing  an  improper  fraction  to  a mixed 
jj  number  or  a whole  number.  After  addition  of  fractions 
I has  been  studied,  the  process  for  changing  mixed  num- 
bers to  improper  fractions  will  be  taught. 

' No  attempt  has  been  made  to  give  the  children  a rule 


Answers 

Page  153: 
(block  1) 


A 6 B 23  by  10  C Ones  D 8 

(block  2) 


A 

6\ 

F 1 

K (k 

P 

2 

U 7 

B 

4 

G l^or  if 

L 3jor3| 

Q 

1 

V 7 

C 

2 

H 3 

M 2 

R 

5 

W 1 

D 

'8 

I 8f 

N 

S 

12 

X 9 

E 

42  or  48 

J 8f 

O Ig  or  1^ 

T 

to  memorize  for  use  in  changing  improper  fractions  to 


Moving  forward 


You  will  now  learn  how  to  change  any  improper 
fraction  to  an  equal  mixed  number  or  whole  number. 


.Each  piece  of  pie  in  Picture  A is  | of  a whole 
pie.  There  are  14  fourths. 


The  4 shows 
that  each  pie 
was  cut  into 
4 equal  parts. 


14 
- 4 


.The  14  shows 
that  there  are 
14  equal  parts. 


.The  14  fourths  have  been  arranged  as 
3 whole  pies  and  2 fourths  of  another  pie. 

To  find  how  many  wholes,  or  ones,  there  are 
in  14  fourths,  divide  the  14  by  the  4.  q 

14-i-4=3and2  remainder.  There  are 
3 ones,  and  2 fourths  are  left  over. 

Now  turn  the  page, 


151 

1 Tell  pupils  that  these  pieces  of  pie  came 
from  a number  of  equal-sized  pies.  Ask  the 
pupils  to  use  the  text  to  find  what  part  of  a 
pie  each  of  these  pieces  is.  Then  have  some- 
one count  the  fourths  to  verify  that  there 
are  14. 

2 Be  sure  pupils  understand  that  is  an  im- 
proper fraction  and  what  each  numeral  means. 

3 Tell  the  pupils  to  use  the  picture  to  find 
the  number  of  fourths  that  make  1 pie. 

4 Discuss  the  numerals  in  4- 

5 Tell  the  children  that  we  want  to  find  how 
many  whole  pies  and  how  many  extra  fourths 
these  14  fourths  make.  Tell  them  we  can  do 
this  by  separating  the  whole  group  into  groups 
of  4 fourths  and  then  putting  the  4 fourths 
together  to  make  whole  pies.  They  can  see 
that  3|  pies  were  made. 

6 Point  out  that  when  14  fourths  are  divided  into 
groups  of  4 fourths  the  answer  is  the  same 
as  when  14  is  divided  by  4. 

Lesson  briefs  151-153 


Reduc 
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143 


144 


■The  14  fourths  equal  3 pies  and  2 fourths 
of  another  pie. 

^ = 3 ones  and  2 fourths 


The  3 stands  for 
the  three  wholes, 

or  3 ones 

The  4 shows 

that  each  pie 
was  divided  into 
4 equal  parts. 


2«— The  2 stands  for 
■0—  the  two  equal 
— » 4 parts  that  are 

left  over. 


3|.  3|  in  simplest  form  is  3j.  Q 


.Each  piece  of  cake  in  Picture  E is  5 of  a whole 
cake.  There  are  ■ sixths. 


< The  17  shows  that 

there  are  ■ equal 

5 parts. 


□ 


_The  17  sixths  have  been  arranged  as  ■ whole 
cakes  and  H sixths  of  another  cake. 


It  takes  6 sixths  to  make  one  whole.  § = B 


□ 


To  find  how  many  wholes,  or  ones,  there  are 
in  17  sixths,  divide  ■ by  6. 


17-:-6  = 2andH  remainder.  There  are 
B whole  cakes,  and  ■ pieces  are  left  over 


□ 
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1 The  children  should  see  that  these  pies  are  the 
same  as  those  in  Picture  C. 

2 Discuss  the  fact  that  they  have  found  that 
1A=2^.  Point  out  that  they  have  changed  an 
improper  fraction  to  a mixed  number.  Be  sure 
pupils  understand  that  the  3 stands  for  3 
v/holes,  or  ones,  that  the  4 shov/s  that  each 
pie  was  cut  into  4 equal  parts,  and  that  the 
2 shows  that  2 equal  parts  are  left  over. 

3 Discuss  why  we  can  write:  3|=3^. 

4 Have  pupils  read  the  first  statement  at  the 
right  of  Picture  E.  Tell  them  to  count  the 
pieces  in  Picture  E to  find  how  many  sixths 
there  are. 

5 Ask  someone  to  complete  the  explanations  for 
the  numbers  in  the  improper  fraction. 

6 Pupils  must  understand  that  the  17  pieces  in 
Picture  E were  put  in  groups  of  6 because  6 
sixths  equal  1. 

7 Lead  the  pupils  to  see  that  the  number  of  ones 
in  ^ can  be  found  by  dividing  17  by  6. 


The  17  sixths  equal  2 cakes  and  5 sixths 

sixths  Q 

_The  5 stands  for 
the  5 equal  parts 
^ that  are  left  over. 

that  each  cake 

was  cut  into  6 equal  parts. 

¥ = 2f- 

15  fifths  have  been  arranged  as  B whole  cakes. 
It  takes  5 fifths  to  make  1 whole.  § = B. 

Cl 

To  find  how  many  wholes,  or  ones,  there  are  ^ 
in  15  fifths,  divide  B by  B. 

15-4-5  = H ^ = 3 


A To  change  ^ to  a whole  number  or 
a mixed  number,  divide  18  by  B. 

B To  change  f§  to  a whole  number  or 
a mixed  number,  divide  B by  B. 
c When  you  divide  to  change 
to  a whole  number  or  a mixed  number, 
does  the  3 you  get  stand  for  ones  or 
for  fifths? 

D When  you  change  ^ to  a mixed 
number,  the  denominator  of  the 
fraction  is  ■. 


Write  each  improper  fraction  below  ra 
as  a whole  number  or  a mixed  number.*^ 


^ ¥ f 


Now  you  should  be  able  to  change  any  improper 
fraction  to  an  equal  whole  number  or  mixed  number. 
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1 Let  a pupil  read  the  explanations  for  the 
numbers  in  the  mixed  number  and  relate  the 
mixed  number  to  the  picture.  The  pupils  must 
understand  that  they  have  changed  the  im- 
proper fraction  to  the  mixed  number  2| 
and  that  this  was  done  by  dividing  17  by  6. 

2 Ask  the  class  to  imagine  that  the  pieces  of 
cake  shown  are  not  put  together.  Then  let 
someone  count  to  find  the  number  of  equal 
pieces  there  are  in  each  cake  and  also  the 
total  number  of  fifths. 

3 Discuss  the  fact  that  to  find  the  number  of 
wholes  in  15  fifths,  15  can  be  divided  by  5. 
Point  out  that  an  improper  fraction  may  also 
be  expressed  as  either  a mixed  number  or  a 
whole  number. 

4 Discuss  Exercises  A to  D. 

5 Assign  these  exercises  as  written  work. 


I 


154-155  Using  arithmetic 


children  missed.  Let  the  children  help  each  other  with 
these  problems.  After  this,  as  much  time  as  necessary 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

should  be  spent  discussing 

any 

problems  that  many  in 

Objectives 

the  class  found  difficult. 

The  child  practices  solving  problems  of  the  types  taught 

Answers 

to  this  point. 

A 

(10)-2  = [5] 

N 

$2.75 + $.49 + $1.1 5 

Vocabulary 

B 

5X5  = [25] 

= [$4.39] 

New  words  page  154  camping*,  slept*,  tents*. 

C 

5 X $14.75  = [$73.75] 

O 

($5.50) -$4.39 

bacon*,  cocoa,  traveled*,  equipment;  page  155  can- 

D 

($1.16)  + ($1.06)  + ($.69) 

= [$1.11] 

teen,  aid*,  knapsack 

= [$2.91] 

P 

$1.47+[$1.53] 

Comments 

E 

($.45) + ($.63) + $.43 

= ($3.00) 

The  children  should  continue  to  make  an  equation  for 

= [$1.51] 

Q 

[$20.00] -$16.50 

each  problem.  They  should  work  the  problems  inde- 

F 

($1.77) + ($.50)  = [$2.27] 

= $3.50 

pendently  first,  because  such  independent  work  is  more 

G 

($1.54) + ($.48)  = [$2.02] 

R 

[20]  X $.15  = $3.00  or 

interesting  for  them  and  also  because  it  provides  you 

H 

$2.91 +$1.51 +$2.27 

$3.00= $.15 =[20] 

with  a good  way  of  finding  weaknesses  they  may  have. 

+ $2.02=[$8.71] 

S 

[$2.60] + $.85 

After  pupils  have  worked  the  problems,  supply  equa- 

I 

(40) -20  = [20] 

= $3.45 

tions  and  answers  and  let  them  verify  their  work.  Find 

J 

(30)  = [3]  = 10 

T 

$5.00 -($4.70) 

out  which,  if  any,  problems  caused  a great  deal  of 

K 

30 -[23] =7 

= [$.30] 

trouble,  and  which  caused  only  slight  trouble.  Then 

L 

87-?- [29] =3 

U 

$2.95 -$1.50 

devote  a few  minutes  to  problems  that  only  one  or  two 

M 

24 -(21)  = [3] 

= [$1.45] 
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Using  arithmetic  □ 

Q When  Tony’s  father  and  Paul’s 
father  took  8 boys  on  an  overnight 
camping  trip,  ail  of  them  slept  in  tents. 
Each  tent  was  large  enough  for  2 
persons.  How  many  tents  did  they 
have? 

Q Each  tent  weighed  5 lb.  How  much 
did  all  the  tents  weigh? 

B Paul’s  father  said  that  the  tents 
were  worth  $14.75  each.  How  much 
were  all  the  tents  worth? 

□ For  the  trip,  Tony  bought  2 lb.  of 
bacon  at  58i!i  per  pound,  2 doz.  eggs 
at  53^;  per  dozen,  and  3 cans  of  baked 
beans  at  per  can.  How  much  did 
all  these  groceries  cost? 

B Don  bought  groceries,  too.  He 
bought  3 lb.  of  bananas  at  15f!!  per 
pound,  3 lb.  of  peaches  at  21j^  per 
pound,  and  1 doz.  oranges  for  43i^. 
How  much  in  all  did  Don  spend  for 
groceries? 

□ Bill  bought  3 lb.  of  hot  dogs  at 
59^  per  pound  and  2 doz.  rolls  at  25?! 
per  dozen.  How  much  did  he  spend? 

E Jim  bought  the  milk  for  the  trip. 

He  bought  2 gal.  at  77^  per  gallon  and 
2 qt.  at  24jzi  per  quart.  How  much  did 
the  milk  cost? 


Cl  How  much  did  all  the  food  for  the 
trip  cost? 

a The  boys  drank  20  cups  of  milk  for 
supper  and  used  the  rest  of  the  milk 
the  next  morning  to  make  cocoa.  How 
many  cups  of  milk  did  they  use  to  make 
cocoa? 

THINK  How  many  cups  of  milk  did  Jim 
buy  for  the  trip? 

n Paul's  mother  had  made  18  yellow 
cupcakes  and  12  chocolate  cupcakes  ^ 
for  the  trip.  She  had  made  an  average 
of  how  many  cupcakes  per  person? 

□ After  supper  7 cupcakes  were  left. 
How  many  cupcakes  had  been  eaten? 

□ By  the  time  the  camping  party  got 
home,  they  had  driven  87  mi.  The 
round  trip  had  taken  about  3 hr. 

The  party  had  traveled  an  average  of 
about  how  many  miles  per  hour? 

Ga  The  camping  party  spent  about 
18  hr.  in  the  woods.  They  were  away 
from  home  how  many  more  or  how 
many  fewer  hours  than  1 day? 

THINK  First  add  18  to  3.  Why? 

Q Don  spent  $2.75  for  a cooking  kit, 

49j!!  for  a matchbox,  and  $1.15  for  a 
compass.  He  spent  how  much  in  all 
for  this  camping  equipment? 
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Assign  these  problems  and  O to  U on  the  fol- 
lowing page  as  written  work.  Caution  the 
pupils  that  for  some  of  the  problems  they  will 
have  to  use  information  from  a previous  prob- 
lem. Instruct  them  to  write  the  equation  for 
each  problem  with  the  letter  n in  the  proper 
place  first,  then  to  compute,  find  the  answer, 
and,  finally,  rewrite  the  equation  with  the 
answer  in  place  of  the  letter  n.  Remind  them, 
too,  that  some  of  the  problems  involve  at  least 
two  steps  in  solving  them.  For  such  problems, 
tell  them  to  write  “master”  equations  first, 
using  both  screens  (or  squares)  and  the  letter  n. 


Lesson  briefs  154-155 


S Bill  spent  $2.50  for  a canteen, 

$1.75  for  an  eating  kit,  and  $1.25  for 
a first-aid  kit.  He  spent  how  much 
more  for  camping  equipment  than  Don? 

□ Tony  has  $1.47.  He  wants  to  buy 
a first-aid  kit  and  an  eating  kit  like 
Bill’s.  How  much  more  money  does  he 
need? 

B Paul’s  brother  used  some  of  his 
savings  to  buy  a sleeping  bag.  After 
he  had  spent  $16.50  for  the  sleeping 
bag,  he  had  $3.50  of  his  savings  left. 
How  much  money  had  he  saved? 

□ Paul  is  saving  15;!  per  week  to  buy 
a large  canteen  that  costs  $3.  How 


long  will  it  take  Paul  to  save  enough 
money  to  buy  the  canteen? 

0 George  earned  85^.  Then  he  had 
enough  money  to  buy  a knapsack  that 
cost  $3.45.  How  much  money  did  he 
have  before  he  earned  the  85^? 

D Jack  had  $5.  He  bought  a knapsack 
like  George’s  and  a first-aid  kit  like 
Bill’s.  How  much  money  did  he  have 
left? 

□ Dick  sold  an  old  pair  of  field 
glasses  to  Jim  for  $1.50.  Dick  had 
paid  $2.95  for  the  field  glasses.  He 
sold  them  for  how  much  less  than  he 
had  paid  for  them?  1] 


Checking  up 


Test  1 

Test  2 

Test  3 

Think  of  these  numerals 

Change  each  of  these 

Express  each  of  these 

as  either  fraction  numerals 

fraction  numerals  to 

improper  fractions  as 

or  as  ratios.  In  each  example. 

simplest  form. 

a mixed  number  or  as 

find  the  missing  numeral. 

A 1 

j A 

a whole  number. 

A !=# 

• i = ^ 

B 1 

K A 

□ f 

O f 

B = 

J = # 

c 1 

t i 

□ f 

a 1 

C |=-S- 

K f = 

0 

**  A 

0 f 

a f 

is—ik 

E 1 

N A 

□ f 

□ ^ 

E 7-^ 

M f = 4 

r A 

o ^ 

d f 

N f = 

G ^ 

p i 

B If 

CD  f 

G 1 = ^ 

o l = 3l 

H ^ 

O i 

B ^ 

B f| 

H = 4 

P ^ = ^ 

1 A 

13  ^ 

Q f 

End-of'block  te; 

jts  on  reduction 

of  (racltons  ond  rofJos  155 
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1 After  these  problems  have  been  solved,  pro- 
vide answers  so  that  the  children  may  verify 
their  own  work.  Then  find  out  which  problems 
caused  difficulty  and  discuss  them  with  the 
class. 


Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  skill  in  changing  ratios  and  fraction 
numerals  to  equal  ratios  and  fraction  numerals,  in  re- 
ducing fraction  numerals  to  simplest  form,  and  in 
expressing  improper  fractions  as  mixed  numbers  or 
whole  numbers. 

Vocabulary 

There  are  no  new  words. 

Comments 

The  three  tests  in  this  lesson  can  be  used  to  determine 
the  children’s  understanding  of  and  skill  in  the  reduction 
of  fraction  numerals  and  ratios.  Any  weakness  revealed 
indicates  that  a review  of  the  lessons  on  changing  ra- 
tios (pages  140-142),  changing  fraction  numerals  (pages 
143-146),  reducing  to  simplest  form  (page  146),  and 
changing  improper  fraction  numerals  to  mixed  num- 
bers (pages  151-153)  is  necessary. 


Have  the  children  work  independently  while  they 
write  the  answers  for  each  test.  Then  discuss  the  tests 
with  the  whole  class.  Note  that  in  discussing  Test  1,  the 
children  can  read  the  paired  numerals  as  expressing 
fractions,  rates,  or  comparisons.  Or,  since  they  do  not 
really  know  what  the  paired  numerals  represent,  they 
may  use  the  phrase  “3  over  1 equals  15  over  5”  (for 
Example  A). 


Answers 


Test  1 

Test 

2 

Test  3 

A 

15/5 

J 

45/99 

A 

2 

3 

J 

2 

3 

A 

7i 

J 

1 

B 

5/7 

K 

7/1 

B 

1 

3 

K 

1 

3 

B 

3 

K 

7 

C 

16/24 

L 

1/13 

C 

1 

2 

L 

9 

10 

C 

9i 

L 

3i 

D 

4/5 

M 

5/1 

D 

3 

5 

M 

2 

5 

D 

3t 

M 

€4 

E 

3/21 

N 

21/2 

E 

3 

4 

N 

4 

5 

E 

1 

N 

7| 

F 

15/24 

O 

28/32 

F 

4 

9 

O 

1 

2 

F 

lii 

lA  o 

3^,3^^ 

G 

36/30 

P 

20/30 

G 

1 

2 

P 

5 

6 

G 

4 

P 

5f 

H 

6/4 

H 

2 

3 

Q 

3 

5 

H 

4 

I 

4/3 

I 

3 

8 

R 

6 

7 

I 

13 
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B Bill  spent  $2.50  for  a canteen, 

$1.75  for  an  eating  kit,  and  $1.25  for 
a first-aid  kit.  He  spent  how  much 
more  for  camping  equipment  than  Don? 

□ Tony  has  $1.47.  He  wants  to  buy 
a first-aid  kit  and  an  eating  kit  like 
Bill’s.  How  much  more  money  does  he 
need? 

B Paul's  brother  used  some  of  his 
savings  to  buy  a sleeping  bag.  After 
he  had  spent  $16.50  for  the  sleeping 
bag,  he  had  $3.50  of  his  savings  left. 
How  much  money  had  he  saved? 

Q Paul  is  saving  15jii  per  week  to  buy 
a large  canteen  that  costs  $3.  How 


long  will  it  take  Paul  to  save  enough 
money  to  buy  the  canteen? 

0 George  earned  Q5i.  Then  he  had 
enough  money  to  buy  a knapsack  that 
cost  $3.45.  How  much  money  did  he 
have  before  he  earned  the  85^? 

Q Jack  had  $5.  He  bought  a knapsack 
like  George's  and  a first-aid  kit  like 
Bill’s.  How  much  money  did  he  have 
left? 

IQ  Dick  sold  an  old  pair  of  field 
glasses  to  Jim  for  $1.50.  Dick  had 
paid  $2.95  for  the  field  glasses.  He 
sold  them  for  how  much  less  than  he 
had  paid  for  them? 


Checking  up 

Test  1 D 

Think  of  these  numerals 
as  either  fraction  numerals 
or  as  rat'os.  In  each  example. 


Test  2 

Change  each  of  these 
fraction  numerals  to 
simplest  form.  Q 


Test  3 

Express  each  of  these 
improper  fractions  as 
a mixed  number  or  as 


’ find  the  missing  numeral. 

A 

i 

J 

ii 

a whole  number. 

A f=^ 

1 

B 

1 

K 

ft 

Q f 

n f 

' B 12  = ^ 

J 

C 

1 

L 

□ f 

n I 

’ c §=■& 

K 

28  _ 7 

"4  —‘S' 

D 

TO 

M 

ft 

H f 

□ f 

o 

L 

E 

i 

N 

TO 

□ ^ 

n ^ 

M 

F 

ft 

O 

ft 

CI  f 

F 1 = # 

N 

f=f- 

e 

TO 

P 

i 

Q ft 

ca  f 

1 G l = # 

O 

H 

ft 

Q 

B ^ 

B f| 

' H if  = -^ 

P 

T2  — 20 

H — 'H' 

1 

TO 

R 

il 

End-of-bloc 

m ^ 

□ ^ 
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1 Direct  the  children  either  to  rewrite  each  equa- 
tion with  the  numeral  that  replaces  the  screen 
or  to  write  the  number  pair  with  a numeral 
replacing  the  screen.  Instruct  them  to  label 
each  response  with  its  letter. 

2 Direct  each  child  to  write  the  new  fraction 
numeral  with  its  labeling  letter. 

3 Discuss  the  work  when  the  children  have  fin- 
ished. Individual  difficulties  can  be  gone  over 
separately  at  another  time.  Any  reteaching 
needed  by  the  whole  class  should  be  done  at 
this  time. 


Thinking  straight 

Expanded  Notes  for  this  lesson  are  on  pages  315-316. 

Objectives 

The  child  practices  adding  and  subtracting  mentally 
by  using  short  cuts. 

Vocabulary 

New  words  page  156  Parker* 

Comments 

When  adding  and  subtracting  with  pencil  and  paper, 
I it  is  customary  to  start  with  the  ones’  column  and  work 
through  the  tens  to  the  hundreds,  etc.,  but  in  mental 
]j  calculation  the  opposite  approach  is  more  convenient — 
that  is,  the  hundreds  or  tens  are  computed  first,  and 
the  ones  last.  This  approach  is  not  entirely  strange  to 
the  children,  since  it  is  the  method  they  use  in  count- 
ing money — beginning  with  dollars  and  ending  with 
cents. 

There  are  no  "rules”  in  mental  calculation.  Do  not, 
then,  expect  the  children  to  use  any  one  method  alone. 


Rather,  encourage  them  to  use  as  many  different  meth- 
ods as  possible  and  to  try  to  become  ingenious  in  in- 
venting other  methods.  The  children  should  learn  to 
change  the  numbers  to  the  nearest  manageable  unit. 
The  nearest  "easily  manageable  unit”  in  a particular 
situation  will  not  always  be  the  same  for  each  child. 
The  majority  of  children  will  find  numbers  whose  nu- 
merals end  in  zero  most  convenient,  but  a few  children 
may  find  those  whose  numerals  end  in  ”5”  also  conven- 
ient. It  might  be  helpful  to  begin  the  lesson  with 
oral  practice  in  rounding  numbers  upward  and  down- 
ward to  the  nearest  5,  10,  50,  75,  100,  etc. 

Remind  the  children  that,  in  subtracting,  if  the 
same  amount  is  either  added  to  or  subtracted  from  both 
numbers  before  computing,  the  answer  will  remain  un- 
affected, since  the  difference  between  the  two  numbers 
has  not  been  changed. 

In  working  with  the  exercises  in  the  textbook,  no 
child  should  be  required  to  try  work  beyond  his  capac- 
ity. If  he  needs  to  make  notations  on  paper  to  aid 
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his  memory,  encourage  him  to  do  so.  For  example,  in 
adding  the  amounts  156  and  149,  he  might  round  off 
each  of  them  to  150  and  write  the  sum  300  on  paper.  He 
should  then  be  able  to  add  6 and  subtract  1 mentally. 

In  connection  with  this  page,  you  may  want  to  dis- 
cuss the  value  of  mental  calculation  with  the  class. 
Pupils  who  sell  newspapers  probably  can  cite  many 
instances  in  which  the  ability  to  calculate  mentally  is 
valuable.  Other  pupils  may  think  of  examples  in  sci- 
ence or  the  social  studies  where  the  ability  to  compute 
mentally  is  very  useful.  To  promote  interest  in  mental 
calculation,  experiences  might  be  provided  in  the  class- 
room by  devoting  a few  minutes  now  and  then  either 
at  the  beginning  or  at  the  end  of  the  arithmetic  period. 

Answers 

(block  1) 

A When  she  changed  28^  to  20(?  and  79^  to  70^  for 
easy  adding,  she  did  not  add  the  ones.  Then  she 
added  the  ones:  8^  + 9^  = 17^.  Other  ways  to  add 
79  to  28:  79+''20=99,  99  + 8 = 107;  80  + 30  = 110, 
110-3  = 107 


B When  she  changed  156  to  150,  she  ignored  the  6 
ones,  which  she  had  to  add  later.  When  she  changed 
149  to  150,  she  added  1 more  one  than  she  should 
have,  so  she  had  to  subtract  it  to  find  the  correct 
answer. 

C 260;  260  + 50  = 310;  Subtract  5 
D When  she  changed  37  to  32  and  subtracted  it  from 
62,  the  32  was  5 less  than  the  amount  she  should 
have  subtracted.  Other  ways  to  subtract  37  from  62: 
67-37  = 30,  30-5=25;  62-40=22,  22+3=25 
E She  subtracted  2 more  than  she  should  have  from 
a number  that  was  4 less  than  the  right  number.  So 
she  needed  to  add  6. 

F Because  you  need  to  subtract  24  more  than  204  in 
order  to  subtract  228  in  all 


(block  2) 

A 76 

E 387 

(block  3) 

A 33 

E 42 

B 69 

F 500 

B 34 

F 62 

C 50 

G 485 

C 64 

G 334 

D 121 

H 850 

D 16 

H 342 
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Thinking  straight 


'ially,  how  did  you  know 
that  you  should  giv'e  Mr. 
Parker  exactly  one-  dollar 
and  seven  cents? 


That  wasn'  ^ 
hard,  Carol.  The 
bread  cost  28 1, 
and  the  meat 
cost  79  “t. 

20  plus  70  = 90. 

~ Tus9  = 1Z 
)plusl7  = 


fi'd  like  to  see 
you  try  to  add  ] 
I some  larger  J 
numbers,  like 
.island  149. 


I think  I ca  n. 
know  that  150 ) 
plus  150  is  300./ 
Then  I add  b. 
That’s  306.Then\ 
I subtract  1.  The) 
vpnswer  is  305^ 


7Now  lets  subtract.  I’ll  try  62 
minus  37.  I'll  start  by  subtractinq') 
32  frorn  62.  That  leaves  30.  / 

Then  I subtract  5 more.  SOrninusj 
,5  = 25.  Now  it's  your  turn. 


subtracting  228  from  304.  ) 

'll  subtract  230  from  300.  \ 
vThat  leaves  70.  ,304  is  4 more  than\ 
228  is  2 less 
n 230.  So  I must) 
Jd  6 to  70.  My  / 
inswer  is  76.  y 


□ In  Picture  A,  why  did  Sally  add  17 
to  90?  Think  of  another  way  to  add  79 
to  28. 

□ In  Picture  B,  why  did  Sally  add  6 
to  300  and  then  subtract  1? 

0 Another  way  to  add  149  to  156  is 
to  begin  by  adding  100  to  160.  The 
sum  is  Then  add  50  to  260.  What 
would  you  do  next? 

Add  in  your  head. 

A 42-b34=nra  E 132-b255=n 
B 19+50=n“  F 307+193  = n 
c 24-b26=n  G 289-bl96=n 
D 73-b48=n  H 475-P375=n 


0 In  Picture  C,  why  did  Carol  subtract 
5?  Think  of  another  way  to  subtract  37 
from  62. 

Q In  Picture  D,  why  did  Sally  have 
to  add  6 to  70? 

O Here  is  another  way  to  subtract 
228  from  304  in  your  head.  Begin  by 
subtracting  204  from  304.  Why  do  you 
then  have  to  subtract  24  from  100? 
Subtract  in  your  head. 

A 50-i7  = nr|  E i94-i52  = n 
B 83-49=  F 201- 139  = n 
c 95-31  = n G 758-424=n 
D 42-26=n  H 617- 275  = n 


1 Let  two  girls  use  Picture  A and  take  the 
parts  of  Sally  and  Carol.  The  rest  of  the  class 
should  act  as  a participating  audience  to 
check  what  is  being  said — mentally,  if  they 
can,  or  by  making  penciled  notes  of  inter- 
mediate stages.  Use  Exercise  A in  connection 
with  this  picture. 

2 Proceed  in  the  same  way  to  dramatize  Picture 
B.  Discuss  Exercises  B and  C in  connection  with 
this  picture. 

3 Let  two  girls  dramatize  Picture  C.  Ask  another 
pupil  to  answer  Exercise  D in  connection 
with  it. 

4 Follow  the  same  procedure  with  a different 
girl  for  Picture  D and  use  Exercises  E and  F 
with  this  picture. 

5 Let  pairs  of  children  or  individual  pupils  work 
out  these  exercises.  The  thinking  should  be 
verbalized  so  that  the  class  can  follow  it.  Let 
the  class  decide  if  they  have  chosen  good 
ways  to  do  the  exercises. 


Thinking  straight 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  increases  his  understanding  of  area  and 
perimeter. 


Vocabulary 

New  words  page  157  covering*,  fit* 

Comments 

In  this  lesson,  although  pupils  do  not  learn  the  com- 
putational method  for  finding  areas  (this  will  come  a 
little  later),  they  do  meet  some  new  ideas.  For  ex- 
ample, the  children  will  see  how  area  changes  in  rela- 
tion to  a change  in  the  dimensions  of  a square.  They 
see  that  if  1 inch  is  added  to  each  side,  the  area 
is  increased.  And  they  learn  informally  what  happens 
to  the  area  when  the  dimensions  of  a square  are 
doubled. 

Although  children  are  not  taught  the  method  for  com- 
puting the  area  of  a triangle  in  this  grade,  back- 
ground for  future  understanding  is  provided.  They  see 


that  when  two  congruent  right  triangles  are  put  to- 
gether, a rectangle  results.  They  learn  informally  that 
the  area  of  one  of  these  triangles  is  ^ that  of  the 
rectangle.  Eventually,  when  they  meet  a formula  for 
the  area  of  a triangle,  such  as  A=iba,  they  will  find 
it  more  meaningful.  They  also  learn  informally  how 
to  find  the  perimeter  of  a rectangle  when  they  know 
the  dimensions  of  the  congruent  triangles  from  which 
it  is  formed. 


Answers 

A Rectangle 
B Rectangle  D 
C [A]  4 sq.  in.;  [B]  9 sq.  in.; 

[C]  16sq.  in.;  [D]6sq.  in. 
D 4 

E 2 in.;  8 in. 

F [B]  12  in.;  [C]  16  in.; 

[D]  10  in. 

G Triangles 


H Yes;  yes 
I 12  in. 

J Rectangle 
K 3 in.;  4 in.;  3 in.; 

4 in.;  5 in. 

L 14  in. 

M 12  sq.  in. 

N 6 sq.  in. 


! Thinking  straight 


□ 


□ Pictures  A,  B,  C,  and  D show 

polygons.  Each  polygon  is  a 

□ Which  rectangle  is  not  a square? 

H Imagine  that  the  little  squares 
covering  each  polygon  shown  above 
are  square  inches.  What  area  is  shown 
in  each  picture? 


n 


0 How  many  squares  the  same  size 
as  Square  A would  fit  on  Square  C? 

B What  is  the  length  of  each  side 
of  Square  A?  The  perimeter  of 
Square  A is  S in. 

□ Find  the  perimeters  of  Polygons  B, 
C,  and  D. 


S The  polygons  in  Picture  E below 
are . Q 


t3  Are  the  triangles  in  Picture  E the  ^ 
same  shape?  Are  they  the  same  size? 
n Find  the  perimeter  of  one  of  the  Q 
triangles  in  Picture  E. 

D Pictures  F and  G below  show  what^ 
happens  when  the  triangles  in 
Picture  E are  put  together.  What  kind 
of  polygon  do  they  form? 


Q How  long  is  Side  v of  Polygon  G? 
Side  w?  Side  x?  Side  y?  Line  z? 


B 


Q The  perimeter  of  Rectangle  G is 
Bin. 


What  is  the  area  of  Rectangle  G? 
H By  using  the  pictures  below,  you 
can  find  the  area  of  one  of  the 
triangles  in  Picture  E.  Try  it. 


15Z 

1 Discuss  how  we  know  that  Pictures  A,  B,  and 
C are  squares.  Lead  pupils  to  see  that  the 
sides  of  Square  B are  1 inch  longer  than 
those  of  Square  A and  that  those  of  Square  C 
are  2 inches  longer. 

2 Have  the  pupils  count  the  inch  squares  in 
Polygons  A to  D to  find  the  areas. 

3 Help  the  pupils  determine  that  4 squares  with 
the  area  of  Square  A would  fit  on  Square  C, 
although  the  sides  of  Square  C are  only  2 
inches  longer. 

4 Discuss  how  to  find  perimeters  and  have  the 
class  answer  Exercises  E and  F. 

5 Use  Exercises  G,  H,  and  I with  this  picture. 

6 Point  out  that  each  triangle  has  a right  angle 
and  the  2 equal  triangles  make  a rectangle. 

7 Get  the  pupils  to  relate  the  sides  of  Polygon 
G to  those  in  the  triangles  in  Picture  E.  Then 
have  them  answer  Exercises  L and  M. 


8 Lead  the  pupils  to  see  that  the  area  of  one 
triangle  is  half  that  of  Rectangle  G. 
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158-159  Moving  forvs^ard 

Expanded  Notes  for  this  lesson  ore  on  pages  317-318. 


Objectives 

The  child  learns  how  to  use  fraction  numerals  to  in- 
dicate positions  on  a number  line.  The  child  sees  that 
equivalent  fraction  numerals  are  different  names  for  the 
same  fraction  because  they  represent  the  same  point  on 
the  number  line.  He  uses  the  number  line  to  compare 
fractions. 

Vocabulary 

There  are  no  new  words. 


Comments 

The  number Jjnes  on  pages  158  and  159  provide  the 
child  with  qijquick  visual  device  for  comparing  one 
fraction  with  another.  (There  is  no  computational  reduc- 
tion of  fraction  numerals  in  this  lesson.) 

In  discussing  these  pages  with  the  class,  continue  to 
-^make  it  clear  that  more  than  one  fraction  numeral  can 
represent  the  same  fraction.  Thus,  for  example,  the 
fraction  numerals  L 4 etc.,  can  all  be  used  to 

4 o o 

describe  one  half  of  a pie. 

The  number  line  on  page  158  is  a horizontal  number 
line,  reading  from  left  to  right.j^hildren  should  not 
get  the  idea  that  this  is  the  only  position  such  a line 
may  tak^For  this  reason,  a vertical  number  line  is 
shown  on  page  159.  The  scale  on  a number  line  is 
arbitrary. 

In  extending  the  number  system  to  include  fractions, 
the  child  now  learns  that  a fraction  numeral  can  serve 
as  a name  for  a position  in  a number  sequence,  just 
as  a"  whole  number  does.  The  number  line  is  a device 
for  clarifying  this  idea.  The  fraction  numerals  corre- 
spond to  points  on  the  line  itself,  just  as  whole  num- 
bers can  be  made  to  correspond  to  points  on  a number 
line. 

I^The  number  line  is  also  useful  in  helping  children 
understand  the  meaning  of  equivalent  fraction  nu- 
merals,-Asince  it  is  easy  to  see  that  equivalent  fraction 
numerals  all  correspond  to  the  same  point  on  the  num- 
ber line.  Moreover,  the  number  line  provides  c^method 
for  comparing  fraction  numeral^  by  observing  the  dis- 
tances from  zero  of  the  points  which  the  fraction  nu- 
merals represent.  Thus,  since  on  the  number  line  | 


is  farther  from  zero  than  it  is  clear  that  | is  larger 
than 

Each  child  will  need  a ruler  and  a sheet  of  paper 
at  least  1 1 in.  long  for  Exercises  U and  W on  page 
159.  Exercise  W is  intended  for  able  students.  They 
should  be  able  to  use  the  half-inch  marks  on  their 
rulers.  (Suggestions  for  helping  the  slow  pupil  in  mak- 
ing his  own  number  line  will  be  found  in  the  Ex- 
panded Notes  for  this  lesson.) 

Answers 

A 0 (zero) 

B [E,  I,  M] 

C [C,  E,  G,  I,  K,  M,  O,  Q] 

D [E,  I,  M] 

E [E,  I,M,  Q] 

F [I] 

G These  fraction  numerals  are  at  the  same  point  on  the 
number  line;  therefore,  they  are  equal. 

H [G,|l 
I [M,|,i|l 

J ! 

K i 

L They  stand  for  parts  or  fractions  of  the  line.  They 
stand  for  twelfths,  sixths,  fourths,  thirds,  or  halves 
of  the  line. 

M They  are  all  at  the  same  point  on  the  number  line 
and  the  same  distance  from  0. 

N [J,|] 

P ^ is  closer  to  0 than  ^ on  the  line  and  is  there- 
fore less  than 

Q i is  less  than  because  the  fraction  numeral  |- 
is  not  as  far  from  0 as  the  fraction  numeral 
R Less 
S More 

T By  showing  that  ^ belongs  to  the  same  point  as  i; 
^ belongs  to  the  same  point  as  and  belongs 
to  the  same  point  as 
U 10  parts;  0 
V 1 0,  5,  2;  no;  yes 

W You  can  also  use  tenths,  fifths,  fourths,  and  halves. 
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Moving  forward 


A number  line  can  be  used  to  show  whether  one 
fraction  is  larger  or  smaller  than  other  fractions. 


□ The  picture  above  shows  a number 
line.  This  number  line  ends  with  the 
number  1.  It  begins  with  what  number? 
(3  Arrows  A,  B,  C,  D,  and  so  on  show 
points  that  divide  the  line  into  equal 

^ parts.  The  fraction  numerals  below 
the  points  stand  for  parts  of  the  line. 
Beginning  with  0,  read  the  fraction 
numerals  that  have  16  as  the 
denominator.  What  point  shows  ^ of 
the  number  line?  ^ of  the  number 
line?  tI  of  the  number  line? 

B Read  the  fraction  numerals  that 
I n have  8 as  the  denominator.  What  points 
show  these  parts  of  the  number  line? 

□ What  point  shows  | of  the  number 
line?  i of  the  line?  | of  the  line? 

B Read  the  fraction  numerals  that 
have  4 as  the  denominator.  What  points 
show  these  parts  of  the  number  line? 

158 


□ One  point  shows  2,  g,  and  ^ 
of  the  number  line.  Name  this  point. 

0 The  fraction  numerals  ft,  ^ and 

1 stand  for  the  same  point  on  the 
number  line.  How  does  this  show  that 
the  fraction  numerals  are  equal? 

Cl  What  point  shows  ft  of  the  number 
line?  What  other  fraction  numeral 
stands  for  the  same  part  of  the  number 
line?  ft  = f 

n What  point  shows  | of  the  number 
line?  What  other  fraction  numerals 
stand  for  the  same  part  of  the  number 
line?  I equals  what  other  fraction 
nurnerals? 

n Which  is  more,  g of  the  number- 
line  or  I of  the  number  line?  fcJ 

13  Which  is  less,  5 of  the  number  lirg 
or  ft  of  the  number  line? 


D Look  at  the  number  line  below. 

I What  do  the  fraction  numerals 
at  the  left  of  the  line  stand  for? 

OS  How  does  this  number  line  show 
that  ft,  I,  and  2 are  all  names  for 
" the  same  part  of  the  number  line? 


d What  point  shows  ft  of  this  number 
line?  What  other  fraction  numeral  is  equal 
to  ft? 

0 What  point  shows  § of  the  number  line? 
What  other  fraction  numerals  equal  |? 

□ Use  the  number  line  to  tell  whether  ft 
is  more  than  or  less  than  |. 

B Use  the  number  line  to  tell  whether  3 
Is  more  than  or  less  than  ft. 

□ Is  § more  than  or  less  than  ft? 

B Is  I more  than  or  less  than  J? 

□ The  fraction  numerals  |,  and  | can 
be  changed  to  twelfths.  How  does  the 
number  line  show  this? 

Dl  Draw  a line  10  in.  long.  Make  a number 
line,  using  tenths.  For  each  part,  use  as 
many  equal  fraction  numerals  as  you  can. 
Into  how  many  parts  should  you  divide  the 
line  at  first?  What  numeral  should  you 
begin  with? 

□ What  denominators  should  you  use 

, ^ p the  equal  fraction  numerals?  Can  you  “ 

use  thirds  and  fourths?  Can  you  use  halves 

, (-  and  fifths? 

0 Draw  another  line  10  in.  long.  Use 

• ^ — B twentieths  and  as  many  other  fraction  Q 

numerals  as  you  can  to  make  another 

* ^ number  line. 

Now  you  know  that  you  can  compare  fractions  by 
arranging  fraction  numerals  on  a number  line. 


ISO 


158 


Direct  attention  to  the  number  line  and  have 
someone  answer  the  question  in  Exercise  A. 
Point  out  that  the  dots  are  all  an  equal  dis- 
tance apart,  and  that  some  points  on  the  line 
have  more  than  one  fraction  numeral  below 
them.  Then  let  pupils  answer  the  questions. 
Let  the  pupils  take  turns  answering  the  ques- 
tions in  Exercises  C to  I. 

Ask  such  questions  as:  “Which  point  is  farther 
from  zero,  Point  M or  Point  K?  Does  | go 
with  Point  M on  the  number  line?  What  other 
fraction  numerals  go  with  Point  M?  What  frac- 
tion numerals  go  with  Point  K?  Is-^  more  than 
4^?  How  does  the  number  line  show  that  f is 
more  than  §?“ 

O 

Use  the  same  method  you  used  in  Exercise  J. 
You  might  now  ask,  “Could  we  make  this  line 
go  beyond  1?  If  we  made  a line  from  0 to  2 
and  divided  the  distance  from  1 to  2 into  16 
equal  parts,  what  numerals  would  we  put  on 
the  first  point  after  1?"  l^J 
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Have  a group  discussion  about  the  differences 
and  similarities  between  this  number  line  and 
the  one  on  page  158. 

Have  the  pupils  note  that  all  these  fraction 
numerals  go  with  Point  G on  the  number  line. 
Pupils  should  be  able  to  answer  Exercises  N 
to  T by  using  the  number  line. 

Let  the  pupil  discover  that  he  must  divide 
his  line  into  10  equal  parts.  He  should  know 
that  zero  is  assigned  first  to  a point  on  the 
line. 

The  pupil  should  remember  that  tenths  can  be 
reduced  to  fifths  and  halves.  Ask  questions 
such  as:  “Where  will  you  put  i?  Where  will 
you  write  What  other  fraction  numeral  can 
you  write  for  ^?" 

Help  pupils  who  attempt  this  exercise  by  ask- 
ing questions  such  as  those  suggested  for  the 
previous  exercise. 
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160-162 


Moving  forv^ard 


Expanded  Notes  for  this  lesson  are  on  pages  318-320. 


Objectives 

The  child  learns  to  compare  fractions  expressed  by 
different  denominators  by  replacing  the  fraction  nu- 
merals with  equivalent  fraction  numerals  that  have  a 
common  denominator. 


Vocabulary 

New  words  page  160  dotted;  page  161  common* 

Comments 

Earlier  lessons  that  provide  readiness  for  the  work 
in  this  lesson  are:  the  number  line  (pages  158-159); 
reduction  of  fractions  (pages  143-146);  learning  that 
multiplying  or  dividing  both  divisor  and  dividend  by 
the  same  number  does  not  change  the  quotient  (pages 
136-137);  finding  what  to  multiply  by  to  get  a known 
product  (pages  138-139).  All  of  this  preceding  work  is 
related  to  finding  a common  denominator. 

Before  pupils  can  compute  to  find  a common  denom- 
inator, they  must  understand  what  the  term  means.  This 
understanding  can  best  be  brought  about  by  using  a 
comparison  situation.  It  must  be  demonstrated  that  to 
find  how  much  larger  one  fraction  is  than  another,  the 
fraction  numerals  must  be  replaced  by,  or  ‘‘changed 
to,"  equivalent  fraction  numerals  that  have  the  same 
denominator.  The  children  must  see  that  if  they  want 
to  compare  ^ of  a pie  with  | of  an  equal-sized  pie, 
they  cannot  make  this  comparison  precisely  until  they 
think  of  the  | pie  and  the  |-  pie  as  twelfths  of  a pie. 

On  page  160  the  pupils  are  asked  to  compare  | of 
one  piece  of  string  with  | of  another  piece  of  string 
of  the  same  length.  They  learn  that  they  must  think 
of  these  fractional  parts  of  the  pieces  of  string  as 
expressed  by  fractions  with  the  same  denominator;  that 
is,  they  must  find  other  fraction  numerals  to  express 
these  quantities.  Picture  B shows  that  | can  be  thought 
of  as^,  but  that  | cannot  be  expressed  in  tenths.  Pic- 
ture C shows  that  | can  be  thought  of  as  and 
that  I can  be  thought  of  as  Now  it  can  be  deter- 
mined that  I of  one  piece  of  string  is  longer  than 
I of  the  other  piece  of  string. 

Page  161  shows  how  unequal  fractional  parts  of 
equal-sized  rectangles  can  be  compared.  Now  the  chil- 


dren are  ready  to  leqrn  how  to  compare  different  frac- 
tions computationally. 

On  page  162,  be  sure  the  pupils  understand  that 
sometimes  the  larger  denominator  can  be  used  as  the 
common  denominator.  Also  emphasize  the  idea  that  it 
usually  is  easier  to  compare  fractions  when  the  small- 
est possible  common  denominator  is  used. 

No  formal  rules  for  finding  a common  denominator 
need  be  given  in  this  lesson. 


Answers 

(block  1) 

A Yes,  I of  the  brown  string  is  shorter  than  | of  the 
red  string.  No. 

B No;  You  cannot  tell  how  much  shorter  | of  the  string 
is  than  |-  of  the  string  because  the  strings  are  divided 
into  fifths  and  thirds  only,  and  there  are  no  smaller 
parts  to  show  how  much  larger  one  fraction  is  than 
another. 

C No;  There  are  6 tenths  in  and  you  can  tell  that 


there  are  more  than 
tenths  in  But  you 
shorter  | is  than 


6 tenths  but  fewer  than  7 
still  cannot  tell  how  much 


D ^ = |■  = Y§;  f of  string  is  shorter  than 


15 


of  the  string. 
Yes 

Yes  ^ 0 • yes  ^ 

, 15'  y 15 

15 


H 3-  5 
4'  6 


I No 
J No 
K Yes;  yes 


L j§;  larger 

M No;  I cannot  be  expressed  as  eighteenths  because 
18  is  not  divisible  by  4. 

N Yes;  Both  | and  ^ can  be  expressed  as  twenty- 

fourths  because  24  is  divisible  by  both  4 and  6. 

O 5^10  3__9_  5_20  3_18  5_30  3_27 

6 12/  4 12/'  6 24/  4~24/'  6~36/  4~36; 

5_40  3_36 

6 “48/  4 “48 

P 12 

Q No;  ^ cannot  be  expressed  as  tenths  because  10  is 


not  divisible  by  4. 


T yes;  It  can  be  divided  by  both  12  and  6.^ 
U No;  no 
V Yes;e;|l;| 


(block  2) 


A T§.  tI;  1 E 

m 

^ 1%/  A;  1 M 1^;  f 

B |,|i  F 

J A,*;*  N||,i|;| 

D roreA  H 

Keeping  skillful: 

L §§,§§;  I P 

(block  1) 

(block  2) 

(block  3) 

A 12,487 

A 3780 

A 26,536 

B 151 

B $52.75 

B $1.93 

C $13.47 

C 6425 

C 68  and  19  rm. 

D 16,304 

D 2397 

D $261.95 

E 1394 

E 190 

E 102,432 

F $124.63 

F $23.28 

F $.92 

G 592 

G 1133 

G 117  and  40  rm. 

H $127.48 

H $15.34 

H 36 

I 376 

I $955.57 

Moving  forward 


Now  you  will  learn  what  denominator  to  use  to  find 
out  which  of  two  fractions  is  larger  or  smaller. 


□ 


5 “ 3 


2 

3 


,3_ 


5 


O 


□ Picture  A shows  two  strings  that  D 
B are  the  same  length.  The  brown  string 

g 3 divided  into  fifths.  The  red  string 
5l“|“3  is  divided  into  thirds.  Can  you  tell 
_ from  the  picture  whether  I of  the 

brown  string  is  longer  or  shorter  than 
I of  the  red  string?  Can  you  tell  how 
much  longer  or  shorter  it  is? 

4  

5 O Notice  in  Picture  A that  the  dotted 
lines  divide  both  strings  into  fifths.  Q 

Use  the  picture  to  count  the  number 
I |\iow  can  you  tell  how 

3 much  shorter  I is  than  I?  Why  or  why 

5 not? 


H The  same  strings  are  shown  in 
Picture  B.  The  dotted  lines  show 
tenths.  Count  the  tenths  in  |.  Count 
the  tenths  in  |.  Now  can  you  tell  how 
much  shorter  | is  than  |?  Why  or 
why  not? 


1 

5 


□ Picture  C shows  the  same  strings 
again.  The  dotted  lines  show 
fifteenths.  Count  the  fifteenths  in  |. 
Count  the  fifteenths  in  §.  Now  you 
should  be  able  to  tell  how  much 
shorter  I of  the  string  is  than  I of 
the  string. 


1^ 

1 Have  the  pupils  read  Exercise  A.  Have  them 
note  the  brown  string  marked  in  fifths  and  the 
red  string  marked  in  thirds  in  Picture  A.  Pupils 
should  see  that  | is  less  than  but  that  it 
is  not  easy  to  tell  exactly  how  much  less. 

2 Have  the  pupils  read  Exercise  B and  use  Pic- 
ture A to  answer  the  questions.  The  children 
should  realize  that  it  is  difficult  to  express 
I as  fifths  since  a dotted  line  does  not  go 
through  the  | point  mark  on  the  red  string. 

3 Let  the  pupils  read  this  and  note  the  divi- 
sion of  the  strings  into  tenths  in  Picture  B. 
They  should  see  that  the  points  for  | and 
are  opposite  and  that  |-  is  between  and 

4 The  pupils  should  observe  the  division  into 
fifteenths  in  Picture  C and  that  the  points  for 
I and  ^ are  opposite;  and  similarly  for  | 
and  ■^.  They  can  now  see  that  f 's 
less  than  |. 
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□ In  Picture  A you  cannot  tell  how 
CTmany  fifths  there  are  in  In  Picture  B 
**you  cannot  tell  how  many  tenths  there 

are  in  §.  Can  you  tell  how  many  tenths 
there  are  in  §? 

□ Now  look  at  Picture  C.  Can  you  tell 
how  many  fifteenths  there  are  in  |? 
Inf? 

□ Before  you  try  to  say  how  much 
smaller  | is  than  §,  you  change  both 
fraction  numerals  to  other  fraction 
numerals  with  the  denominator  H.  15 
is  the  common  denominator  because 
I and  I can  each  be  expressed  as 

a number  of  fifteenths. 

Q Rectangles  D,  E,  F,  and  G are  all 
the  same  size,  -f-  of  Rectangle  D is  red. 
Elf  of  Rectangle  E is  red. 


n Now  find  whether  | is  larger  or 
smaller  than  |.  You  have  learned  that 
you  can  compare  fractions  when  the 
fraction  numerals  you  use  have  the 
same  denominator.  Do  | and  | have 
the  same  denominator? 


0 You  should  find  a common  B 
denominator  for  | and  |.  g has  the 
larger  denominator.  Can  you  express 

1 as  a number  of  sixths?  6 is  not 

a common  denominator  for  | and  g. 


□ Pictures  F and  G show  Rectangles  D 
and  E marked  off  in  twelfths.  Can  you 
tell  how  many  twelfths  there  are  in  |? 

In  I?  12  is  a common  denominator  Q 
for  I and  g. 

n 1 = #- 1=-^.  Is  i larger  or  smallerH 
than  I? 


□ You  can  express  | as  yg.  Could 
you  use  18  as  a common  denominator 
when  you  compare  | and  |?  Why? 


□ 


□ Could  you  use  24  as  a common 

Q denominator  when  you  compare  g and 
I?  Why? 


B There  are  many  denominators,  such 
as  12,  24,  36,  and  48,  that  you  can 
use  when  comparing  g and  |.  12,  24, 

36,  and  48  can  all  be  divided  by  both 
6 and  4 without  a remainder.  Use  each 
of  these  four  denominators  to  compare 
I and  |. 

Now  turn  the  page. 
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□ When  you  compare  fractions,  it  is 
usually  easier  to  use  the  smallest 
a common  denominator.  What  is  the 
smallest  common  denominator  for 
I and  I? 

B Which  is  larger,  | or  ^?  You  should 
find  a common  denominator  for  | and 
Should  you  use  the  larger 
denominator,  10.  as  a common  “ 
denominator?  Why  or  why  not? 


□ Try  20  as  a common  denominator. 

Can  20  be  .divided  by  both  10  and  4? 
Can  you  tell  how  many  twentieths 
there  are  in  ^?  In  I?  gj 

B = l = Which  is  larger, 
|or^? 

□ Which  is  smaller,  g or  j^?  Can  you 
B use  the  larger  denominator,  12,  as  a 


common  denominator?  Why  or  why 
not?  g = #.  Which  is  smaller,  f or  j^? 

m Which  is  larger,  I or  i?  Should  you 
use  8 as  a common  denominator?  Q 
Should  you  use  16? 


□ Try  24  as  a common  denominator. 
Can  24  be  divided  by  both  6 and  8? 
i = il-  ! = #•  Which  is  larger,  | or  |? 


For  each  pair  of  fraction  numerals 
below,  change  the  numerals  so  that 
they  have  a common  denominator| 
Then  for  each  pair  decide  which 
expresses  the  smaller  fraction. 


it 

i i 

I,  ft 


IS.  s 

h ft 

M.I 


B 


i i 

1,1 

ift 


Now  you  should  be  able  to  find  the  larger  or  smaller 
of  two  fractions  that  have  different  denominators. 
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Keeping  skillful 


Find  the  sum. 

A 

n + 5320  = 9100 

□ 

248X107  = n 

A 

8723,  604,  3160  Q 

B 

$80.11 -$27.36=  n 

□ 

D? 

c 

o 

d 

B 

48,  17,  23,  6,  57 

C 

n- 402  = 6023 

B 

5731  =84=  n 

C 

$6.44,  $5.03,  $.98,  $1.02 

D 

5843  + n = 8240 

B 

65  X $4.03  = n 

0 

9046,  7258 

E 

290- n=  100 

B 

776X132  = n 

E 

55,  493,  782,  64 

F 

$52.08+ n = $75.36 

□ 

$45.08=  n = 49 

F 

$20.00,  $11.85,  $92.78 

G 

4310- 3177  = n 

5071=  43  = n 

G 

46,  19,  87,  402,  38 

H 

n- $9.94  = $5.40 

m 

2844=n  = 79 

H 

$7.40,  $32.96,  $87.12 

1 

n + 625  =1001 

o 

803X$1.19  = n 
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1 Use  Exercises  E,  F,  and  G to  help  the  pupils 
verbalize  what  they  discovered  on  page  160. 
The  children  must  see  that  before  ^ and  4 can 

b o 

be  compared,  the  numerals  must  be  changed 
to  equivalent  fraction  numerals  with  the  same 
denominator. 

2 Have  the  children  use  Rectangles  D and  E in 
finding  the  answers  for  Exercises  H and  I. 

3 Ask  them  to  recall  how  to  change  a fraction 
numeral  to  an  equivalent  fraction  numeral. 
(Multiply  or  divide  both  terms  by  the  same 
number.)  They  should  see  that  ^ cannot  be 
changed  to  sixths,  since  6 is  not  divisible  by  4. 

4 Have  the  pupils  use  Pictures  F and  G to  find 

the  number  of  twelfths  in  ^ and  f. 

4 6 

5 Let  the  pupils  use  Pictures  F and  G to  find 
the  answers,  or  let  them  compute. 

6 Let  the  children  explain  why  | cannot  be  ex- 
pressed as  eighteenths. 

7 Have  the  pupils  explain  why  the  denominators 
mentioned  in  Exercises  N and  O can  be  used. 

1^ 

1 Be  sure  the  children  understand  why  it  is 
best  to  use  the  smallest  common  denominator. 
[It  saves  work;  fewer  mistakes  are  made.] 

2 First  get  the  pupils  to  see  why  10  is  not  a 
common  denominator.  [10  is  not  divisible  by 
the  denominator  4.]  Then  suggest  that  they 
try  a larger  number.  Suggest  that  they  multi- 
ply 10  by  2 and  see  if  the  product  is  divis- 
ible by  both  10  and  4.  Then  have  the  pupils 
change  and  | to  twentieths  to  find  which 
is  larger. 

3 Pupils  should  see  that  the  larger  denominator, 
12,  can  be  divided  by  6,  so  they  can  change 
I to  twelfths  and  then  compare. 

4 Develop  the  idea  that  pupils  should  first 
examine  the  larger  denominator.  Then  they 
should  try  multiples  of  it  until  they  find  one 
that  can  be  used. 

5 Assign  these  exercises  as  written  work. 

6 Assign  these  exercises  as  written  work  in  a 
separate  lesson. 


i 
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Using  arithmetic 


li,  Expanded  Notes  are  not  considered  necessary  for  this  lesson, 

iii 

III  Objectives 

iji  The  child  solves  problems  of  the  types  he  has  studied 

!!  thus  far  in  the  program.  In  the  “Keeping  skillful"  he 

extends  his  knowledge  of  multiplication  to  numbers 
which  have  four-figure  numerals.  He  also  practices 
solving  different  types  of  multiplicative  equations. 


Vocabulary 

New  words  page  163  California*,  women*,  through*. 
Fort  Laramie,  oxen*,  mules,  coffee,  Sunday,  gunpowder, 
lead*;  page  164  reached* 

Comments 

It  IS  always  advisable  to  let  children  work  a set  of 
problems  independently  before  there  is  any  general 
discussion.  Then  the  child  is  obliged  to  think  through 
each  problem  for  himself,  and  you  can  more  easily 
detect  any  problems  that  cause  difficulty.  Always 
require  the  children  to  write  an  equation  for  each 
problem  and  use  the  letter  n to  hold  a place  for  the 
unknown  number.  When  the  answer  has  been  found,  the 
equation  should  be  rewritten  with  the  answer  supplied 
in  place  of  n. 

Warn  the  pupils  that  there  are  some  problems  that 
require  more  than  one  step  in  their  solution  and  also 
some  problems  that  make  use  of  information  or  answers 
from  previous  problems.  Remind  the  pupils  that  when 
a problem  has  more  than  one  step,  they  are  to  write 
the  master  equation  first,  using  n for  the  answer  they 
are  to  find  and  a screen  (■)  for  the  missing  informa- 
tion needed  before  the  master  equation  can  be  solved. 
Then  they  should  write  the  necessary  computation  and, 
finally,  the  master  equation  with  numerals  to  replace 
n and  the  screen. 

The  “Keeping  skillful’’  exercises  should  be  treated 
as  a separate  assignment.  Examples  A and  B introduce 
multiplication  using  four-figure  numerals.  Be  sure  the 
pupils  understand  that  multiplying  thousands  is  the 
same  in  principle  as  multiplying  hundreds  or  tens. 
Answers 

Using  arithmetic: 

A 37,570+825  + 1126-:[39,521] 

B 39,521 -30,032  = [9489] 


C 3 1 ,502  + 22,878 + 7650  + 5754  = [67,784] 
D 4 X (365)  = [1460]  or 

(600)  + (600)  + ( 1 00)  + ( 1 60)  = [1 460] 


E [245] -95  = 150 
F [8] + 17=25 
G 6 X $65  = [$390] 

H ($900) -$390  = [$510]  or 
6 X ($85)  = [$510] 

I (119)-^[17]=7 
J 25  X (15) =[375] 

K 126-[18]=7 
L 2500-1-18  = [138]  and 


M 59-[6]=53 
N 150-[133]  = 17 
O $1275^[$75]  = 17or 
17X[$75]  = $1275 
P 7X$1.50  = [$10.50] 

Q $^0.00-^[$.83]=12 
and  4(f  rm.,  about  $.83 


16  rm.,  about  139  days 


Keeping  skillful: 

(block  1) 

C 8742 

H 

$85.38 

D 10,660 

I 

$157.50 

E 7483 

J 

$295.50 

F 19,890 

K 

$153.78 

G 40,056 

L 

$282.12 

(block  2) 

A 22,968 

D 

233,685 

B 450 

E 

$3.67 

C 692 

F 

938 

M 76,342 

R 

$229.60 

N 223,182 

S 

$962.50 

O 446,772 

T 

$1567.88 

P 236,529 

U 

$1544.16 

Q 103,040 

V 

$1410.00 

G 21,297 

J 

62,775 

H 208 

I 507 
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Using  arithmetic  O 

A The  fifth  graders  were  reading 
about  the  people  who  went  to  California 
in  1849  and  1850  to  look  for  gold. 
37,570  men,  825  women,  and  1126 
children  traveled  through  Fort  Laramie 
on  their  way  to  California  in  the  first 
6 months  of  1850.  How  many  persons 
traveled  through  Fort  Laramie  in  the 
6 months? 

B A total  of  30,032  persons  traveled 
through  Fort  Laramie  in  the  year  1849. 
How  many  more  people  traveled 
through  the  town  in  the  first  6 months 
of  1850  than  in  all  of  1849? 
c In  1850  the  travelers  had  with  them 
31,502  oxen,  22,878  horses,  7650 
mules,  and  5754  cows.  They  had  how 
many  animals  in  all  with  them? 

D Before  the  Cook  family  started 
for  California,  they  planned  to  take 
with  them  as  food  for  each  person 
150  lb.  of  flour,  150  lb.  of  bacon, 

25  lb.  of  coffee,  and  40  lb.  of  sugar. 
How  many  pounds  of  food  did  the 
Cooks  plan  to  take  with  them  for  their 
family  of  four? 

E Jim  Burns  sold  95  lb.  of  his  flour. 

He  still  had  150  lb.  for  himself.  How 
much  flour  had  he  to  begin  with? 

F Jack  Bell  bought  17  lb.  of  coffee. 
Then  he  had  the  25  lb.  of  coffee  that 


he  needed  for  himself.  How  many 
pounds  had  he  to  begin  with? 

G Mr.  Cook  bought  6 oxen  for  $65 
apiece.  How  much  did  he  pay  for  all 
of  the  oxen? 

H He  hoped  to  sell  the  oxen  for  $150 
apiece  when  he  got  to  California.  He 
hoped  to  get  how  much  more  for  the  6 
oxen  than  he  had  paid  for  them? 

I The  Cook  family  joined  a train 
of  14  wagons  to  make  the  trip.  The 
first  week  the  wagon  train  traveled 
21  mi.  on  Monday,  19  mi.  on  Tuesday, 

16  mi.  on  Wednesday,  18  mi.  on 
Thursday,  14  mi.  on  Friday,  15  mi.  on 
Saturday,  and  16  mi.  on  Sunday.  The 
first  week  the  wagon  train  traveled  an 
average  of  how  many  miles  per  day? 
j Each  man  took  5 lb.  of  gunpowder 
and  10  lb.  of  lead.  How  much  did  all 
the  gunpowder  and  lead  weigh  that  the 
25  men  in  the  wagon  train  took? 

K One  week  the  wagon  train  traveled 
126  mi.  This  was  an  average  of  how 
many  miles  per  day? 

L Many  wagon  trains  traveled  a 
distance  of  2500  mi.  If  they  traveled  at 
the  average  speed  given  in  Problem  K, 
about  how  many  days  did  it  take 
them  to  get  to  California? 
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M Of  the  59  persons  who  started  out 
with  the  Cooks’  wagon  train,  only  53 
reached  California.  The  rest  died  or 
turned  back.  How  many  persons  died 
or  turned  back? 

N Near  the  end  of  the  trip  the  Cook 
family  had  only  17  lb.  of  bacon  left 
for  each  person.  How  many  pounds 
of  each  person’s  supply  of  bacon  had 
been  eaten? 


o In  California  Jim  Burns  found  17  oz. 
of  gold  in  6 days.  He  was  paid  $1275 
for  it.  How  much  was  he  paid  for  1 oz. 
of  the  gold? 

p In  California  it  cost  $1.50  to  have 
one  shirt  washed  and  ironed.  How 
much  did  Jim  pay  to  have  7 shirts 
washed  and  ironed? 

Q Eggs  cost  $10  a dozen.  About  how  . 
much  did  1 egg  cost?  I 


Keeping  skillful 


□ 6X3209=  n 

3209 

0 The  19  means  thousands 
because  you  multiplied 

19254  3000  by  6.  Why  is  19 

X written  here  and  not  18? 


O 27  X $18.70  =n 

$18.70 

^ 

130  90 
374  00 
$504.90’ 


Why  are  a point 
and  a dollar  sign 
written  in  the 
.answer? 


1 Ask  the  pupils  to  work  Problems  A to  Q (M  to 
Q ore  on  page  164).  Direct  them  first  to  write 
an  equation  with  the  letter  n to  hold  a place 
for  the  unknown  number  (or,  in  the  case  of 
two-step  problems,  the  letter  n and  a screen). 
Next  they  are  to  write  any  computation  neces- 
sary to  find  the  answers,  and  finally  they  are 
to  rewrite  the  equation  with  the  answer  in  it. 
Have  them  label  the  problems  with  the  identi- 
fying letters  used  in  the  book. 


1 When  the  pupils  have  completed  this  problem 
set,  provide  them  with  answers,  and  let  them 
verify  their  work.  Discuss  thoroughly  any 
problems  that  have  caused  trouble. 

2 Discuss  Examples  A and  B.  The  pupils  should 
see  that  multiplying  thousands  is  no  different 
from  multiplying  hundreds  or  tens.  Then  assign 
Exercises  C to  V and  A to  J as  written  work. 
Provide  the  pupils  with  answers  and  let  them 
verify  their  work. 


B 

2X4371  = n 

□ 

38  X 2009  = n 

A 

88X261  = n 

□ 

2665  X 4=  n 

d 

54X4133  = n 

B 

nx  73  = 32850 

Q 

7X  1069=n 

7206  X 62  = n 

C 

9 X n = 6228 

B 

3978X5=n 

□ 

41X5769=n 

D 

405  X 577  = n 

B 

8 X 5007  = n 

0 

4480  X 23  = n 

E 

6 X n = $22.02 

m 

3X$28.46=n 

□ 

16X$14.35  = n 

F 

nx  52  = 48776 

n 

9X$17.50=n 

B 

22  X $43.75  =n 

G 

93  X 229  = n 

D 

6X$49.25=n 

□ 

76  X $20.63  = n 

H 

nX8=1664 

□ 

2 X $76.89  = n 

□ 

48  X $32.17=  n 

1 

46  X n = 23322 

□ 

3X$94.04=n 

□ 

25  X $56.40  =n 

J 

81  X775  = n 
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165-168 


Moving  forward 


Expanded  Notes  for  this  lesson  are  on  pages  321-323. 


Objectives 

The  child  learns  that  fractional  parts  of  things  can  be 
combined  or  separated  just  as  whole  things  can  be 
combined  or  separated.  He  learns  that  fractions  can 
be  added  or  subtracted  if  the  numerals  representing 
them  have  a common  denominator. 


Vocabulary 

New  words  page  1 65  combined,  possible*;  page  1 68 
contains* 


form.  They  should  see  that  they  cannot  proceed  to  add 
or  subtract  unless  the  fraction  numerals  have  a common 
denominator. 

The  exercises  at  the  bottom  of  page  168  provide 
the  pupils  with  practice  in  finding  common  denomi- 
nators for  fraction  numerals  as  preparation  for  addition 
and  subtraction  of  fractions.  The  children  are  not  ex- 
pected to  add  or  subtract  the  fractions,  but  only  to 
find  the  common  denominators  they  would  use.  If  you 
want  the  able  pupils  to  change  the  fraction  numerals 
to  equivalent  fraction  numerals  with  common  denomi- 
nators, you  may  let  them. 


Comments 

This  lesson  extends  additive  and  subtractive  ideas  to 
fractions;  actual  computation  will  be  taught  in  subse- 
quent lessons.  Here  the  pupils  are  shown  that  addition 
and  subtraction  of  fractions  involve  the  same  basic 
ideas  of  combining  and  separating  as  were  involved  in 
addition  and  subtraction  of  whole  numbers.  But  the  pu- 
pils will  also  discover  in  this  lesson  that  some  new  tech- 
niques are  needed  to  get  the  answer  in  its  simplest 


Ansv/ers 

Page  168: 

Do  not  insist  that  the  pupils  give  the  smallest  common 
denominator.  Accept  any  correct  denominator. 


A 

4 

E 6 

I 10 

M 12 

Q 16 

U 24 

B 

10 

F 12 

J 12 

N 15 

R 24 

V 20 

C 

6 

G 12 

K 16 

0 8 

S 10 

W30 

D 

10 

H 8 

L 8 

P 12 

T 9 

X 30 

Moving  forward  In  this  lesson  you  will  see  that  fractions  of  things 
can  be  combined  or  separated.  You  will  also  learn 
when  it  is  possible  to  add  or  subtract  fractions. 


_2  of  one  pie  has  been  put  with  5 of 
another  pie  of  the  same  size.  Do  you 
know  what  numeral  to  use  to  tell  how 
much  pie  there  is  in  all?  Why  or  why  not? 

Picture  A shows  that  5 + 2=1. 


g of  one  cake  has  been  put  with  g of 
another  cake  of  the  sarfie  size.  Do  you 
know  what  numeral  to  use  to  tell  how 
much  cake  there  is  in  all?  Why  or  why 
not? 


Picture  C shows  a way  to  find  out  how 
much  cake  there  is  in  Picture  B. 
.Imagine  cutting  the  g cake  into  equal 
parts,  so  that  each  equal  part  is  g of  a 
whole  cake. 

How  many  one  eighths  are  there  in  g? 


.Picture  D shows  that  you  can  use  | 
to  tell  how  much  cake  there  is  in  all. 

The  picture  shows  that  5 + g = §. 


Applying  oddiliv 
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1 Using  the  text  and  both  scenes  of  Picture  A, 
the  pupils  should  have  no  difficulty  seeing 
that  1+5=1- 

2 Have  the  pupils  read  the  text.  Then  let  them 
identify  the  ^ of  a cake  and  the  5 of  a cake 
in  the  first  scene  of  Picture  B and  note  that 
when  the  fractions  of  a cake  are  combined  in 
Scene  2,  they  do  not  know  how  to  tell  how 
much  cake  there  is. 

3 Remind  the  class  that  in  a previous  lesson, 
when  they  were  comparing  one  fraction  with 
another,  they  had  to  change  the  fraction  nu- 
merals to  equivalent  fraction  numerals  so  that 
the  two  fraction  numerals  had  a common  de- 
nominator. The  pupils  should  see  that  they  can 
change  the  one  half  to  eighths  and  that,  to  do 
so,  they  imagine  the  whole  cake  has  been  cut 
into  eighths.  Then  they  can  see  that  1 of  a 
cake  is  the  same  as  ^ of  a cake. 

4 Using  Picture  D,  the  pupils  can  count  the 
total  number  of  eighths  in  5+I 
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.3  cup  of  juice  has  been  combined  with 
3 cup  of  water.  Do  you  know  what  numeral 
to  use  to  tell  what  fraction  of  a cup  of 
liquid  there  is  in  all?  Why  or  why  not? 


.In  Picture  F you  imagine  that  both  cups 
have  been  marked  to  show  twelfths.  You 
think  of  twelfths  because  12  can  be 
divided  by  both  S and  K. 

How  many  one  twelfths  are  there  in  3? 
How  many  one  twelfths  are  there  in  3? 


.There  is  what  fraction  of  a cup  of  liquid 
when  the  juice  and  water  are  combined? 

The  pictures  show  that  3 + 5 = ^. 

If  the  cups  had  been  marked  in  eighths, 
would  you  know  how  much  liquid  there  is? 
Why  or  why  not? 


^ of  a pie  has  been  taken  from  | of  a pie. 
Can  you  tell  what  fraction  of  the  pie  is 
left?  Why  or  why  not? 


.Imagine  cutting  the  5 of  a pie  into  equal 
parts,  so  that  each  equal  part  is  5 of  the 
whole  pie.  How  many  equal  parts  will 
there  be?  p— 

B 


¥ 


_Think  of  the  whole  candy  bar  as  marked 
off  into  3 equal  parts. 

When  3 is  taken  away,  what  fraction  is  left? 

the  pictures  show  that  1—^  = 5. 
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1 Have  the  pupils  read  the  text  and  relate  it  to 
Scenes  1 and  2 of  Picture  E.  Be  sure  they  see 
that  the  customary  markings  for  thirds  and 
fourths  on  measuring  cups  v/ill  not  tell  them 
just  how  much  liquid  is  in  the  cup  in  Scene  2. 

2 Discuss  with  the  pupils  why  it  is  a good  idea 
to  imagine  that  the  cups  have  now  been 
marked  off  in  twelfths.  Using  Picture  F,  they 
should  be  able  to  count  to  find  the  number  of 

twelfths  in  1 and  i. 

4 3 

3 Explain  to  the  pupils  that  Scene  1 of  Picture 
G shows  the  liquid  combined  in  a cup  marked 
off  in  twelfths,  and  they  can  count  the  total 
number  of  twelfths.  The  second  cup  is  the  same 
as  the  one  in  Scene  2 of  Picture  E,  so  the 
pupils  can  compare  and  see  that  the  same 
amount  of  liquid  is  shown. 


1 Pupils  should  use  Picture  H to  answer  the  ques- 
tions in  the  accompanying  text. 

2 Point  out  to  the  class  that,  since  they  are 
dealing  only  with  sixths,  they  already  have 
a common  denominator  and  simply  need  to 
find  out  how  many  sixths  they  had  at  first 
and  how  many  sixths  were  left. 

3 Have  pupils  use  Picture  J to  verify  the  state- 
ments made  in  the  text  opposite  it. 

4 Treat  Picture  K and  its  text  as  you  did  Pic- 
ture H. 

5 Pupils  should  use  Picture  L to  answer  the  ques- 
tion in  the  text.  Point  out  that  Scene  2 of 
Picture  L shows  the  same  part  of  a candy  bar 
[|]  as  Scene  2 of  Picture  K. 
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.Cup  1 contains  | cup  of  milk.  Cup  2 is 
empty.  If  you  pour  5 cup  of  milk  from 
Cup  1 into  Cup  2,  how  much  milk  will  be 
left  in  Cup  1? 


Imagine  that  both  cups  have  been  marked 
to  show  sixths.  You  think  of  sixths  because 
.6  can  be  divided  by  both  H and  E. 

How  many  one  sixths  are  there  in  §? 

How  many  one  sixths  are  there  in  2? 

When  you  have  poured  3 sixths  of  a cup 
into  Cup  2,  what  fraction  of  a cup  of  milk 
is  left  in  Cup  1? 

The  pictures  show  that  § — 5 = 5. 


Now  you  see  that  you  can  add  fractions  or  subtract 
one  fraction  from  another.  But  first  you  must  make 
sure  that  the  fraction  numerals  have  a common 
denominator.  What  denominator  would  you  use  in 
adding  or  subtracting  the  fractions  in  each  of  these 
exercises? 


□ 


E i,  i 

. 1,  h 

M i g 

qI.  a 

u 1 

1 

A.  ^ 

r 1.  i 

J A,  i 

N I,  3 

R i h 

V i 

h 1 

G T2.  3 

K A,  k 

oi,  i 

s i A 

wA. 

A.  A 

H i 1 

L i 1 

P i A 

T i,  i 

X i, 

1 

Now  you  know  that  when  you  add  or  subtract 
fractions,  the  denominators  must  be  alike.  Often  you 
will  have  to  change  the  fraction  numerals. 


Have  pupils  read  the  text  beside  Picture  M. 
Help  them  understand  that  they  are  to  imagine 
that  they  pour  enough  milk  from  Cup  1 to 
reach  the  i mark  on  Cup  2. 

Discuss  why  it  is  a good  idea  to  imagine  that 
both  cups  have  been  marked  in  sixths. 

Have  pupils  count  in  Cup  1 the  number  of  sixths 
in  Then  have  them  use  Cup  2 to  find  the 
number  of  sixths  in  i.  They  should  then  see 
that  the  1 cup  of  milk  left  in  Cup  1 means 

Assign  these  exercises  as  written  work.  Do 
not  ask  the  children  to  rewrite  the  fraction 
numerals  with  common  denominators.  Ask 
them  just  to  write  the  numeral  they  would  use 
as  a common  denominator  for  each  pair.  Do 
not  require  the  pupils  to  use  the  smallest  com- 
mon denominator. 


169 


Keeping  skillful 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Obfectives 

The  child  practices  for  skill  in  choosing  a common  de- 
nominator for  fraction  numerals.  He  also  practices  com- 
puting with  whole  numbers. 

Vocabulary 

There  are  no  new  words. 

Answers 

(block  1) 

A No;  no;  yes 

B A.  ft.  A;  I;  A I 

Cl  It.  A no;  no;  be- 
cause it  is  the  next 
largest  number  divisi- 
ble by  12 


D AAA  f.lA 

E AM, A ill 


F AAA  All 
gM,M,A  a 1. 1 
H A A A i I-  A 
i MM,M;I,AI 
j If. 

1,1 

K A A A A f , A 


(block  2) 

A 12,000  lb. 

F 3 bu. 

J 730  da. 

N 72  qt. 

B 40  fl.  oz. 

G 72  pt. 

K 17  bu. 

O 7 min. 

C 2 yr. 

H 8 fl.  oz. 

L 7 1b. 

P 224  da. 

D 144  in. 

E 8 pk. 

I 6 hr. 

M 39  yd. 

Q 30  pt. 

(block  3) 

A 11,774 

G 58 

i'M  98 

B 42 

H 42  and  21  rm.  N 69 

C 9 

I 80,522 

O 303  and  48  rm. 

D 8 

J 36 

P 107 

E 65  and  40  rm.  K 11 

Q 63 

F 17 

L 56,304 

(block  4) 

A 12,951 

F 33,021 

J 6011 

N 6366 

B 2379 

G 594 

K 1459 

O 6700 

C 6398 

H 936 

L 766 

P 1243 

D 7946 

E 405 

I 23,123 

M 47,077 

Q 191 
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□ To  arrange  ft,  and  | in  the  order 
of  size,  beginning  with  the  smallest,  you 

j*hould  first  change  them  to  fraction 
^^umerals  with  a common  denominator. 
Can  you  write  all  of  them  as  fourths? 

As  eighths?  As  sixteenths? 

□ Change  the  three  fraction  numerals 
to  sixteenths.  Which  fraction  is  the 
smallest?  Which  is  next  in  size?  Which  is 
the  largest? 

Q Arrange  |,  §,  g,  and  ft  in  the  order 
0of  size.  Begin  with  the  largest.  Should 
you  use  8 as  a common  denominator? 


Should  you  use  3 or  6 or  12  as  a 
common  denominator?  Since  12  is  the 
largest  of  the  four  denominators,  try 
24  for  the  common  denominator.  Why? 
Write  the  fraction  numerals  in  each 
exercise  below  with  a common 
denominator.  Then  write  them  in  the 
order  of  size  of  the  fractions.  In  each 
exercise  begin  with  the  smallest. 

EJ  ft.  1. 1 m ft.  5.  2 

B 5. 4. 2 n I,  I,  ft 

Q i.  ft.  I n i,  §,  I,  I 

Sft.i.l  a|.l.ft.l 


A 

6 T.  = B lb.  ^ 

A 

29X406=  n n 

□ 

3684  + 9267=0  n 

B 

Bfl.  oz.  = 5c.  “ 

B 

1512^n  = 36  “ 

□ 

7000-0  = 4621  “ 

C 

104  wk.  = S yr. 

C 

nx  16=144 

B 

n + 625  = 7023 

D 

4 yd.  = Bin. 

D 

57Xn=456 

□ 

0-1536  = 6410 

E 

64  qt.  = H pk. 

E 

5435  83  = n 

01 

831-426  = 0 

F 

96  qt.  = M bu. 

F 

1683H-n  = 99 

□ 

0 + 32090  = 65111 

G 

■ pt.  = 9gal. 

G 

nx  36  = 2088 

689+0  = 1283 

H 

16  tbs.  = m fl.  oz. 

H 

2709^  64  =n 

m 

0 - 402  = 534 

1 

a hr.  = 360  min. 

1 

38X2119  = n 

D 

74230-51107  = 0 

J 

2 yr.  = ■ da. 

J 

85  X n = 3060 

□ 

2975  + 3036  = 0 

K 

a bu.  = 68  pk. 

K 

814-^n  = 74 

□ 

9462  - 0 = 8003 

L 

112oz.  = Blb. 

L 

184  X 306  = n 

□ 

2274+0  = 3040 

M 

B yd.  = 117  ft. 

M 

1764-H18=n 

□ 

68472-21395  = 0 

N 

18  gal.  = * qt. 

N 

nx  25  =1725 

0 + 7916=  14282 

O 

B min.  =420  sec. 

O 

24591  ^81  = n 

0-5006=1694 

P 

32  wk.  = Bda. 

P 

15Xn  = 1605 

□ 

777+0=2020 

Q 

a pt.  = 15  qt. 

Q 

3024 -^n=  48 

B 

1100-0  = 909 
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1 Discuss  Exercises  A and  B with  the  pupils, 
letting  them  use  paper  and  pencil  to  change 
the  fraction  numerals  to  equivalent  fraction 
numerals  with  the  same  denominator,  if  nec- 
essary. 

2 Discuss  Exercise  C with  the  class.  Then  have 
pupils  arrange  the  fractions  in  order  of  size 
by  writing  the  fraction  numerals  in  the  proper 
order  on  their  papers. 

3 Assign  Exercises  D to  K as  written  work.  Dis- 
cuss the  exercises  afterwards  with  the  chil- 
dren. 

4 Direct  pupils  to  write  the  answer  on  paper 
opposite  its  identifying  letter. 

5 Pupils  should  copy  the  numerals  in  compu- 
tational form  and  find  the  answers.  Direct 
them  to  label  each  exercise. 


Thinking  straight 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  makes  generalizations  regarding  fractions 
that  enable  him  to  compare  certain  fractions  without 
changing  the  numerals  in  the  denominators. 


Vocabulary 

New  words  page  170  certain*,  become* 


Comments 

By  now  some  of  the  children  are  comparing  some  frac- 
tions by  purely  mental  methods.  The  lesson  on  the 
number  line  (pages  158-159)  helped  them  to  compare 
certain  fractions  without  finding  common  denominators 
for  their  numerals.  And  if  the  able  pupils  made  the 
wall  panel  suggested  in  the  Expanded  Notes  for  the 
lesson  on  improper  fractions  and  mixed  numbers  (pages 
148-150),  they  will  have  a good  idea  of  the  relative 
size  of  fractions,  whole  numbers,  and  mixed  numbers 
based  on  halves,  thirds,  and  fourths.  In  the  fourth- 


grade  book  of  this  program,  pupils  were  shown  how  to 
compare  fractions  with  numerators  of  1.  They  learned 
that,  for  a given  numerator,  the  larger  the  denominator, 
the  smaller  is  the  fraction  that  is  represented.  This 
concept  is  retaught  in  this  lesson. 

Answers 

(block  1) 

A Larger;  smaller 

B Rectangle  F is  marked  into  more  equal  parts  than 
Rectangle  B.  So  each  equal  part  (T.)  in  Rectangle  B 
is  larger  than  each  equal  part  (1)  in  Rectangle  F. 
C Larger;  smaller 

D Exercise  B established  that  i is  larger  than  i. 
Therefore,  the  remaining  part  (|)  in  Rectangle  B 
must  be  smaller  than  the  remaining  part  (^)  in  Rec- 
tangle F. 

E Larger;  smaller 

F ^ indicates  6 out  of  7 parts,  or  almost  the  whole 
thing;  1 indicates  1 out  of  3 parts,  or  only  a small 
portion  of  the  whole  thing. 


G 4;  5;  5 

H 3 5 

n 2;  6 

(block  2) 

(block  3) 

A 4 

I 4 

A ^ 

I 

7 

8 

B 7 

J 1 

B 1 

J 

4 

9 

c 1 

K 4 

c t4 

K 

3 

4 

D 4 

1 

L 12 

D 1 

L 

11 

12 

E 4 

M 4 

F — 

t 4 

M 

4 

15 

F f 

N 1 

F 1 

N 

8 

7 

G 4 

0 4 

G ft 

0 

5 

6 

H 7 

p I 

ri  15 

P 

2 

3 

1 


Thinking  straight 


I'rmn 


i i I 


Q The  pictures  above  will  help  you 
decide  whether  certain  fractions  are 
larger  or  smaller  than  other  fractions. 
Start  with  Picture  A.  As  you  go  from 
picture  to  picture,  does  the  red  part 
of  each  become  smaller  or  larger? 
Does  the  white  part  become  smaller 
or  larger? 

13  How  do  Pictures  B and  F show  that 
3 is  larger  than  y? 

0 is  ^ larger  or  smaller  than  y?  Is  g 
larger  or  smaller  than  5? 

|L_  B How  do  Pictures  B and  F also  show 
pj  that  I is  smaller  than  f? 

0 Is  f larger  or  smaller  than  |?  Is  § 
j;  larger  or  smaller  than  |? 


f Q Sometimes  two  fractions  are  so 
111  different  in  size  that  you  can  tell  which 
is  larger  just  by  looking  at  the  fraction 
numerals.  For  example,  to  decide 
which  is  larger,  f or  3,  you  should  not 
have  to  change  the  denominators. 

! Why? 

™ 


mmm 

i .1  i I ^.9 


B Suppose  you  wanted  to  compare  g 
with  |.  Which  fraction  is  more  than  l?n 
Which  fraction  is  less  than  1?  Which 
fraction  is  the  smaller? 

□ Which  is  larger.  § or  |?  Which  is 
smaller,  | or  |? 


izg 

1 Get  the  pupils  to  observe  that  Rectangles  A 
to  F are  all  the  same  size  but  that  the  divi- 
sions within  the  rectangles  vary.  Be  sure  they 
observe  that  only  one  part  is  white  in  each, 
and  that  there  are  more  red  parts  as  they  go 
from  left  to  right. 

2 When  the  pupils  answer  Exercises  A to  C,  they 
should  begin  to  realize  that  when  the  numer- 
ator is  1,  the  larger  the  denominator,  the 
smaller  the  fraction  is. 

3 For  Exercises  D to  F,  have  the  pupils  justify 


For  each  pair  of  fractions  below,  try 
to  decide  which  is  the  smaller.  Do  no 
change  the  denominators. 


A 

E il 

1 i 9 

M ih 

B 

if 

F if  J 1,1 

N if 

C 

4.  3 

G 15,  ? K i g 

0 f,f 

D 

1,1 

H f,| 

1 ff.if 

P I,  1 

4 


5 


For  each  pair  of  fractions  below,  decide 
which  is  the  larger.  Try  first  to  decide 
without  changing  the  denominators. 

If  you  cannot  decide,  change  the  0 
denominators. 


6 


A |,A  E 1,^  . M 

Bit  r 1.1  J it  N if 

c iii  G K A,l  o i,i 

D A, I H it, ft  I P il 


their  answers  in  their  own  words. 

If  necessary  for  Exercises  G and  H,  draw  dia- 
grams to  demonstrate  that  the  improper  frac- 
tions represent  more  than  1 whole. 

Use  Exercises  A to  P for  oral  work.  Pupils 
may  refer  to  Pictures  A to  F or  draw  diagrams 
if  they  need  help. 

You  may  use  this  last  set  of  exercises  as 
either  oral  or  written  work.  Be  sure  the  pupils 
can  justify  their  decisions. 
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171-176 


Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  323-326. 


Objectives 

The  child  learns  to  add  proper  fractions. 


Vocabulary 

New  word  page  176  recipe 


Comments 

The  children  have  had  careful  preparation  for  the 
addition  of  fractions.  They  have  learned  that  fractions 
can  be  added  and  the  resulting  sum  named  if  the 
fraction  numerals  have  the  same  denominator.  They 
have  had  much  experience  with  changing  a fraction 
numeral  to  an  equivalent  fraction  numeral  with  a speci- 
fied denominator.  They  have  learned  what  a common 
denominator  is  and  have  practiced  finding  a common 
denominator  for  two  or  more  fraction  numerals  that 
have  different  denominators.  They  have  learned  to 
change  an  improper  fraction  to  a mixed  number  or 
a whole  number.  The  children  should  now  be  ready  to 
add  proper  fractions. 

Notice  that  the  first  example  in  the  lesson  is  1 
i This  example  requires  the  child,  right  at  the  start, 
to  find  a common  denominator  and  change  both  frac- 
tion numerals  before  he  proceeds  to  add.  He  sees  the 
need  for  a common  denominator  and  the  importance 
of  the  denominator  much  more  clearly  than  the  child 
who  begins  by  adding  eighths  "as  if  they  were  apples" 
and  who  is,  therefore,  quite  likely  to  ignore  the  de- 
nominator almost  completely. 

Notice,  too,  that  the  second  example  in  the  SEE  step 
has  three  addends.  Once  a child  has  learned  to  add 
two  fractions,  he  should  have  no  special  difficulty  with 
adding  three  fractions. 

Do  not  stress  using  the  smallest  common  denominator. 
Let  the  children  feel  comfortable  about  using  any  com- 
mon denominator  that  will  work.  Also,  do  not  insist 
that  the  children  reduce  proper  fraction  numerals  in 
their  answers  to  simplest  form.  They  can,  however,  be 
reasonably  expected  to  reduce  improper  fractions  to 
mixed  numbers.  What  is  important  is  that  the  children 
learn  how  to  add  two  or  more  fractions.  Refinements 
in  choosing  a denominator  and  expressing  an  answer 
require  much  experience. 


The  addition  of  proper  fractions  is  first  shown  in  the 
horizontal  computational  form  because  that  is  a more 
convenient  form  in  which  to  add  proper  fractions  than 
is  the  vertical  computational  form.  The  vertical  compu- 
tational form  is  shown  as  an  alternative  on  pages 
175-176.  This  is  done  for  two  reasons.  The  first  is  that 
some  teachers  may  prefer  to  have  the  children  put 
their  work  on  their  papers  in  vertical  form,  and  the 
second  is  that  later  on,  when  mixed  numbers  are  added, 
the  vertical  computational  form  will  be  more  conven- 
ient. The  practice  exercises  in  the  book  will  continue 
to  be  shown  in  equation  form.  The  child  should  know 
how  to  use  each  form,  as  well  as  have  the  experience 
of  writing  his  work  in  whatever  computational  form  is 
convenient. 

The  four-step  teaching  method  is  used  in  this  lesson. 
On  pages  175-176  the  vertical  computational  form  is 
introduced,  and  examples  with  a variety  of  denomina- 
tors and  answer  forms  are  included.  You  will  want 
to  make  sure  the  children  understand  thoroughly  all 
the  situations  used  in  the  TRY  step,  so  that  they  will 
be  ready  to  work  the  exercises  in  the  DO  step.  These 
exercises  may  be  used  in  several  ways.  You  may  or 
may  not  want  all  the  children  to  do  both  blocks  of 
problems.  The  second  block  may  be  used  by  the  chil- 
dren who  need  additional  practice,  or  it  may  be  used 
as  a follow-up  in  the  future.  You  may  have  the  children 
use  the  horizontal  computational  form  with  the  first 
block  of  exercises  and  the  vertical  form  with  the  second 
block.  Or,  you  may  let  the  child  decide  for  himself 
which  computational  form  he  will  use  for  each  problem. 
At  the  end  of  this  lesson  the  children  should  be  able 
to  use  either  computational  form  with  ease. 


\i 


Answers 

Page  176: 

(block  1) 

A l|  or  l| 


n ii 

D 12 


c 


(block  2) 

A M 
B I 
C M 


lA 


if 

2^ 


G ii  j 1 

H I K 2^ 

I Z ]•  i 

Is  4 


G li 
H M 


I 1 


M 1^ 
N ^ 


K 

L 2ft 


162 


Learning  how 


In  this  lesson  you  will  learn  how  to  add  fractions. 


Mrs.  Page  gave  ? of  a cake  to  one  friend  Q 
and  3 of  the  same  cake  to  another  friend. 
How  much  of  the  cake  did  she  give 
to  these  two  friends? 

|-|-|=n  You  must  find 

t this  number. 


□ 


. Put  3 of  the  cake  with  2 of  the  cake.  You 
do  not  know  what  fraction  of  a whole  cake 
she  gave  away. 


You  will  add  3 to  3.  You  must  change 
the  fraction  numerals  before  you  add. 


.Imagine  cutting  each  of  the  fractions 
of  the  cake  into  equal  pieces  so  that 
each  piece  is  one  sixth  of  the  whole  cake. 

Then  the  5 of  the  cake  would  be  cut  into 
3 pieces,  or  3 sixths  of  the  whole  cake. 

The  3 of  the  cake  would  be  cut  into  2 
pieces,  or  2 sixths  of  the  whole  cake. 

Before  you  add  5 to  2,  find  a common 
denominator.  6 is  the  smallest  common 
denominator. 

5=1  3=1  Cl 

i+k=i+l 

Now  turn  the  page.  — 

Addmo.o,p,op=,.oc.,o.,  171 


□ 


.Now  put  the  2 sixths  of  the  cake  with  the 
3 sixths.  There  are  5 sixths. 


Add  the  numerators  to  find 
how  many  sixths  there  are 
.in  all.  There  are  5 sixths. 

< Write  5 as  the 

numerator  of  the 
answer.  You  are 
adding  sixths.  So 
write  6 as  the 
denominator. 


Mrs.  Page  gave  i of  a cake  to  her  friends. 

Hi=i 


Mrs.  Page  used  | cup  of  sugar  for  a pie, 
3 cup  of  sugar  for  cookies,  and  ^ cup 
of  sugar  for  coffee  cake.  She  used  how 
much  sugar  in  all? 

|-)-|-|-|=n  Youmustfind 

t this  number. 


-Put  5 cup  of  sugar,  I cup  of  sugar,  and 
2 cup  of  sugar  into  a larger  measuring 
glass.  You  do  not  know  what  numeral 
to  use  to  tell  how  much  sugar  she  used. 

You  will  add  |,  3,  and  2-  You  must  change 
the  fraction  numerals  before  you  add. 


IZl 

1 Have  the  pupils  read  the  problem  and  the 
equation  and  relate  the  fraction  numerals  to 
the  picture.  Ask  them  VYhether  they  think  Mrs. 
Page  gave  a whole  cake  away. 

2 Have  the  pupils  read  the  text  and  look  at  Pic- 
ture B.  They  should  observe  that  the  two  por- 
tions are  put  together  and  we  cannot  tell  ex- 
actly how  much  cake  there  is  in  all.  They 
should  remember  from  a previous  lesson  that 
i and  i should  be  expressed  by  fraction  nu- 
merals with  a common  denominator  before 
they  are  added. 

3 Picture  C shows  the  i cake  as  a part  of  the 
reconstructed  whole  cake  cut  into  6 equal 
parts.  The  reconstructed  cake  is  shown  again 
with  T.  of  the  cake  in  place.  It  should  be  easy 
for  pupils  to  see  how  many  one  sixths  are  in 
each  of  the  two  portions  of  cake.  Discuss  why 
6 was  chosen  as  the  common  denominator. 

4 Be  sure  all  pupils  can  express  j and  ^ by 
fraction  numerals  with  the  denominator  6. 

m 

1 Explain  that,  since  both  portions  of  cake  have 
now  been  cut  into  sixths  and  put  together, 
counting  the  one  sixths  tells  how  many  sixths 
Mrs.  Page  gave  away. 

2 Have  the  pupils  read  the  equation  in  large 
type  and  the  text  around  it.  They  should  see 
that  adding  the  numerators  gives  the  same 
answer  as  counting  the  parts  in  Picture  D. 

3 Call  on  someone  to  read  the  problem  and  the 
equation  and  find  the  amounts  of  sugar  in 
Picture  A. 

4 Let  a pupil  explain  what  has  been  done  in  the 
picture.  Ask,  "Can  we  tell  by  looking  at  the 
large  container  just  how  much  sugar  is  in  it? 
What  must  be  done  to  the  fraction  numerals 
before  we  add?" 
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Lesson  briefs  171-176 


-Picture  C shows  that  you  can  think  of  the 
measuring  cups  as  marked  to  show 
twelfths. 


Now  you  can  think  of  the  | cup  of  sugar 
as  ^ cup.  You  can  think  of  the  3 cup  as 
12  cup  and  of  the  2 cup  as  ^ cup. 


Before  you  add  3,  and  I,  find  a common 
denominator.  12  is  the  smallest  common 
denominator.  Q 


l=#  H# 

4 + 3+5  = 12  + 12  + ^ 


B 


Put  ^ cup,  ^ cup,  and  cup  together. 


T 


□ 

“T 


Add  the  numerators. 
-There  are  19  twelfths. 


9__i_  4_j_  6_ 19^Write  19  as  the 

numerator  of  the 
answer.  You  are 
adding  twelfths. 
Write  12  as  the 
denominator. 


Mrs.  Page  used  xf  cups  of  sugar.  She 
used  more  than  one  whole  cup. 

-Mrs.  Page  used  1 whole  cup  and  ^ 
of  another  cup  of  sugar. 

11=1^5  «- 

Mrs.  Page  used  1^  cups  of  sugar. 

1 + 3 + 2= 

173 


When  Mary  was  cleaning  a cupboard,  she  found 
one  package  with  | of  a bar  of  chocolate  in  it. 
She  found  another  package  with  | of  a bar 
in  it.  She  said,  “Altogether  we  have  as  much 
chocolate  as  there  is  in  one  whole  bar.” 

Was  she  right? 


l+i=n 


You  must  find 
-this  number. 


Put  the  I of  a bar  with  the  ^ of  a bar. 


To  add  I to  |,  do  you  have  to  change 
the  denominators?  Why? 


5_i_3 8 

8 1 8 — 8 


.What  do  you  do  with 
the  numerators? 

Why  is  8 written  in  the 
numerator?  Why  is  8 also 
written  in  the  denominator? 

Q 


. Mary  had  I of  a bar  of  chocolate. 

Did  she  have  as  much  chocolate  as  there  is 
in  one  whole  bar? 

1=1 

Was  Mary  right? 

1 + 1=1 


iZ3 

1 Have  the  pupils  count  the  number  of  parts 
into  which  each  cup  has  been  marked.  Then 
let  them  count  how  many  twelfths  are  in  ^ 
in  and  in  i. 

2 Have  pupils  read  the  text.  Discuss  why  12  was 
chosen  as  the  common  denominator.  If  neces- 
sary, review  the  procedure  for  reducing  i 
and  i to  twelfths. 

3 Explain  that  since  each  fractional  part  of  a cup 
of  sugar  is  now  expressed  in  twelfths,  these 
amounts  when  put  together  will  show  how 
much  sugar  Mrs.  Page  used  altogether.  Note 
that  the  total  amount  is  more  than  one  cup. 
Bach  small  division  marked  on  the  large  2-cup 
container  represents  of  1 standard  cup. 

4*  Let  someone  explain  why  the  numerators  were 
added  and  not  the  denominators. 

5 Have  the  pupils  read  the  text.  Get  them  to 
observe  that  Picture  E shows  1 whole  cup,  or 
12  twelfths,  and  of  another  cup. 

m 

1 Have  the  pupils  read  the  problem.  Ask:  "Do 
the  fractions  in  the  problem  correspond  to  the 
pieces  of  chocolate  in  the  picture?  What  does 
the  equation  tell  us  we  are  going  to  find?" 

2 Have  several  pupils  read  the  questions  in  the 
text  and  supply  the  answers. 

3 Be  sure  the  meaning  of  the  numerator  and  the 
denominator  in  S is  clear. 

4 Picture  C and  previous  work  with  improper 
fractions  should  make  it  easy  for  pupils  to  see 
that  the  answer  is  a whole  number. 


ni 


try 


B A J+|=n 

Use  10  for  the  denominator  when  you 
add.  Why? 

^+&=n  n 

ro+ra  = ioO'’  lA 
How  do  you  get  the  13  in 
How  do  you  get  lA? 


Here  is  another  way  you  can  write  2 
and  5 when  you  add. 


^=A 

_!_=  A 

lior  lA 

You  may  show  your  work  in  the  way 
you  like  better. 


B k+l=n 

Here  is  another  way  you  can  write  g 

What  common  denominator  do  you  use? 

and  1 when  you  add. 

Why  do  you  not  change  g? 

1 = 1 

l+i=n  a 

1 = 1 

1+1=1 

Is  the  answer  in  simplest  form? 

i 

c A + A=fi 

You  can  also  write  your  work  for 

Why  do  you  not  change  the  fraction 

Example  C in  this  way. 

numerals?  _ 

A + A = raorlAorli  ^ 

A 

A 

How  do  you  know  that  l|  is  the  simplest 

or  lA  or  1| 

form  for  A?  0 

□ 

i B 3 + A=F> 

You  can  also  write  your  work  for 

, What  common  denominator  do  you  use? 

Example  D in  this  way. 

! Why  do  you  not  change  A? 

A+A=fi 

I=A 

A= A 

1 I2  + A = i20ri 

' How  do  you  know  that  | is  the  simplest 

form  for  A? 

i§ori 

175 

i i+li+H=n 

i = A — 

■ What  common  denominator  do  you  use? 

ii=fl 

A+li+ll=n 

! A+fi  + ll  = -ior2 

1;  How  do  you  get  the  32  in  f|?  How  do 
' you  know  that  2 is  another  way 

1 to  write  fl? 

lior2 

j r i + g + T5=FI 

i=U 

: Why  do  you  not  use  12  for  the  common 

1=A 

1 denominator? 

12  = 11 

i3+A  + i3=FI 

^ or  2A  or  2| 

1 i+A  + i = ior2^or2| 

D 

I! 

I'  HhSB  E]  a cooky  recipe  calls  for 
I cup  of  brown  sugar  and  I cup  of 
! white  sugar.  How  much  sugar  in  all 
does  this  recipe  call  for? 

' l+l=n  □ 


□ Mrs.  Fisher  used  5 cup  of  lemon 
juice  and  § cup  of  orange  juice  to 
make  an  orange  cream  pie.  How  much 
juice  in  all  did  she  use  for  the  pie? 
l + §~  FI 


i Show  your  answers  in  simplest  form. 


B |+J=n 

□ g+^=n 
0 16  + 1 + 2=  FI 

B A + A=  n 
0 4+2+3=  n 
m |+5=n 


o i+i=n 
n A + 5 + 2=  FI 
□ ii+l+l=n 
B 6 + A=n 
E ,1+1=  n 
m ^+l=n 


□ |+g=  n 
B A + A=  n 
0 5+3=  n 

□ 1+5+1=  n 

0 g+6=n 
B \k  + l+i  = n 


B-  6 ■ 2-i. 

o l+A=n 
□ i+Hi=n 
n |+|  = n 
□ 3+6  + 5=  n 
B ii+i  + |=n 


Now  you  should  know  how  to  add  fractions  and  give 
the  answers  in  different  forms. 


175 


Examples  A and  B should  be  discussed  care- 
fully with  the  class.  Compare  the  vertical  com- 
putational form  with  the  horizontal  form.  If 
you  want  your  class  to  use  one  form  rather 
than  the  other,  tell  them. 

Note  the  reduction  of  the  improper  fraction. 
Review  what  is  meant  by  the  simplest  form  of 
a fraction. 

Have  the  pupils  copy  Examples  C to  F (E  and 
F are  on  page  176)  on  their  papers  and  find 
the  answers.  Then  have  them  compare  their 
work  and  answers  with  the  computation  in  the 
book. 


176 


When  the  work  in  the  TRY  step  has  been  com- 
pleted, have  the  pupils  work  Problems  A and 
B and  Exercises  C to  N independently.  Ask 
them  to  write  the  exercises  in  either  horizontal 
or  vertical  computational  form  (as  you  prefer) 
and  show  each  step  of  the  computation.  En- 
courage able  pupils  to  give  their  answers  in 
the  simplest  form,  but  do  not  penalize  them 
for  failing  to  do  so.  Check  each  pupil's  work 
carefully,  and  make  sure  he  understands  how 
to  correct  any  errors  he  has  made.  This  is  his 
first  experience  with  a rather  complicated  tech- 
nique, and  extra  help  on  your  part  now  may 
avoid  much  trouble  later. 

Use  Exercises  A to  L at  a later  date  or  for 
pupils  who  need  more  practice. 
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Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  326-327. 


Objectives 

The  child  learns  how  to  add  mixed  numbers  and  frac- 
tions. 


Vocabulary 

New  words  page  179  cheese* 

Comments 

When  the  children  learned  to  add  whole  numbers  in  the 
third-grade  book  of  this  program,  pictures  were  used 
to  show  them  what  was  taking  place  at  every  step.  In 
this  lesson,  pictures  are  used  in  the  same  manner  to 
guide  the  pupils’  thinking  when  adding  mixed  numbers. 
Earlier,  the  first  problem  involving  the  addition  of 
whole  numbers  introduced  “carrying,”  and  now  the 
first  problem  on  adding  mixed  numbers  is  a situation 
where,  when  the  fractions  are  added,  the  sum  is  first 
expressed  by  an  improper  fraction  numeral.  Children 
thus  learn  in  the  very  beginning  to  change  such  a result 
to  a mixed  number  and  add  the  whole  number  to  the 
other  whole  numbers. 

The  fraction  numerals  in  this  problem  have  different 
denominators,  making  it  necessary  also  to  find  a com- 
mon denominator.  The  method  used  in  presenting  ad- 
dition of  mixed  numbers  avoids  unnecessary  rewriting. 
Note  that  when  the  fractions  are  added  and  the  answer 
is  expressed  by  an  improper  fraction  numeral,  the 
pupils  are  not  required  to  write  this  numeral  (see  page 
178).  Instead  they  immediately  reduce  it  and  add  the 
whole  number  in  with  the  other  whole  numbers.  Some 
of  the  children  may  be  able  to  change  to  a mixed  num- 
ber mentally.  Others  may  have  to  do  the  computation 
on  scratch  paper. 

You  may  wish  to  review  briefly  the  idea  that  to  make 
a whole  from  eighths,  8 eighths  are  needed;  from  sixths, 
6 sixths  are  needed  and  so  on. 

Do  not  insist  that  the  children  always  work  with  the 
least  common  denominator.  Let  them  use  any  common 
denominator  they  find  is  easy  and  meaningful.  Do  not 
insist,  either,  that  they  always  reduce  a fraction  numeral 
to  simplest  form.  However,  you  should  insist  that  an- 
swers expressed  by  improper  fraction  numerals  be  re- 
duced to  mixed  numbers. 


The  four-step  teaching  method  is 

used  to  present 

addition  of  mixed  numbers.  The  SEE  step,  with  full  ex- 

planations  and  pictures,  appears  on 

pages  177  and 

178.  The  THINK  step,  with  pictures  and  questions  to 
guide  the  children's  thinking,  appears  on  pages  179- 
181.  The  TRY  step,  also  on  page  181,  provides  problems 
and  examples  without  illustrations,  but  with  computa- 

tion  and  answers 

for  final  comparison. 

On  page  182  in 

the  DO  step  there  are  problems  and  exercises  to  work 

without  help.  Exercises  A to  H in  the 

last  column  are 

provided  for  pupils  who  need  extra  work. 

Answers 

Page  182: 

(block  1) 

(block  2) 

A l| 

N 22|  or  22| 

A lOi^ 

B 4|i 

O 28 

B 15|  or  15| 

C 10^  or  10^ 

P 20t^ 

C 28^: 

D 

Q 7\^ 

D 3l|  or  3l| 

E 5^^ 

R 5^ 

E 8l| 

F 4|  or  4^ 

S 12| 

F 8|or8i| 

G 6^ 

T ivf  or  19to 

G 73^ 

H 2|  or  2§ 

U 7|or7T§ 

H 22^ 

I loft 

V 26^ 

J 15^orl5| 

W 44  or  4§ 

K 39^  or  39-^ 

X 10^ 

L 49^ 

Y 11^ 

M 33| 

2 12f  or  12^ 

Keeping  skillful: 
(block  1) 

(block  2) 

(block  3) 

A 223 

A 13 

A 3145 

B 4321 

B 42  and  12  rm. 

B 1938 

C 47,504 

C 87 

C 1846 

D 2355 

D 677,692 

D 1386 

E 761 

E 63 

E 2112 

F 42,087 

F 5 

F 6162 

G 209 

G 77 

G 10,985 

H 4616 

H 48 

H 2448 

1 3103 

I 37 

I 487 

J 8237 

J 43,960 

J 3167 

K 1269 

K 11  and  81  rm. 

K 30,753 

L 95 

L 5230 

Learning  how  Now  you  will  learn  how  to  add  mixed  numbers 

and  fractions. 


Mrs.  Cook  used  6|  apples  for  one  pie  n 
and  4g  apples  for  a smaller  pie.  How  ** 
many  apples  did  she  use  for  both  pies? 


6!+4i=n 


You  must  find 
.this  number. 


B 


.Before  you  put  the  2 of  an  apple  with 
the  I of  an  apple,  think  of  the  2 of  an 
apple  as  | of  an  apple. 

First  you  will  add  2 to  |. 

I ^ Before  you  add,  change 

the  fraction  numerals 
so  that  they  will  have  a 
common  denominator. 


B 


□ 


.Now  put  the  I apple  with  the  | apple. 
There  are  | apples. 


-The  sum  of  | and  | is  |. 


61=61 

4H4I 


I apples  are  more  than  1 apple. 

Now  turn  the  page. 


177 


Think  of  the  fourths  as  put  together 
to  make  as  many  whole  apples  as 
possible.  There  is  1 whole  new  apple. 

I apple  is  left  over. 

j. Change  the  sum  | to  1^. 


61= 6l 


4H4I 


-Write  i here. 


Think  of  the  new  apple  as  being  put 
with  the  other  whole  apples. 


1 « Write  1 in  the  ones’ 

63 r3  column  to  show  that 

4 O4 


there  is  1 more  whole. 


-Put  the  whole  apples  together.  There 
are  11  whole  apples. 

^ Add  the  ones. 

1 The  sum  is  11. 


6i — 64  ri 

111 


.Write  1 1 here. 


-Mrs.  Cook  used  1 13  apples  for  the  two 
pies. 

6I  + 4HII4  “ 


m 


XU 

1 Ask  the  children  to  read  the  problem  and  then 
look  at  Picture  A.  Help  them  see  that  because 
the  situation  is  additive  some  way  must  be 
found  to  combine  the  fractions  of  apples  as 
well  as  the  whole  apples  and  express  the  total. 
Have  a pupil  explain  the  equation  and  relate 
it  to  the  picture. 

2 Have  the  children  note  in  Picture  B that  the 
one  half  apple  is  now  changed  to  2 fourths 
apple.  Be  sure  they  understand  why  this 
change  must  be  made. 

3 Discuss  how  the  symbolization  shows  what  has 
taken  place. 

4 Have  the  pupils  note  in  Picture  C that  the 
fractions  of  apples  are  combined  first.  Let 
someone  tell  how  many  fourths  there  are  in 
all. 

5 Let  the  pupils  explain  how  they  know  that  the 

sum  of  4 and  ^ is  f . Ask  someone  to  tell 
4 44 

how  he  knows  that  £ apples  are  more  than 
1 apple. 

178 

1 Help  the  pupils  relate  the  text  to  Picture  D 
to  see  why  | can  be  changed  to  li.  Be  sure 
the  pupils  note  where  the  is  written. 

2 In  Picture  E,  get  the  pupils  to  explain  why  the 
1 new  whole  apple  is  being  put  with  the  other 
whole  apples.  Then  point  out  that  in  the  com- 
putation the  1 is  put  with  the  other  whole 
numbers.  Get  someone  to  explain  why  this 
is  done. 

3 In  Picture  F,  get  the  pupils  to  note  that  all  the 
whole  apples  are  being  put  together.  Ask 
someone  to  give  the  total  number  of  whole 
apples. 

4 Have  the  children  add  the  column  of  whole 
numbers  and  observe  where  the  11  is  written. 

5 Direct  the  pupils  to  read  the  text  and  refer  to 
the  problem  and  equation  on  page  177.  Ask 
if  the  answer  seems  reasonable. 


Lesson  briefs  177-182 
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think 


□ 


□ 


In  his  store  Mr.  Parker  had  some  cheese 
in  1-pound  packages.  One  day  he  sold 
2g  lb.  The  next  day  he  sold  | lb.  The  third 
day  he  sold  3?  lb.  How  many  pounds  of 
cheese  did  he  sell  in  the  three  days? 


2i+!+3Hn 


You  must  find 
this  number. 


-What  will  you  put  together  first?  Think 
of  I lb.  as  ^ lb.  arid  2 lb.  as  •§■  lb.  Why  do 
you  think  of  eighths? 

What  will  you  add  first? 

I Why  do  you  change 

07—  07  the  fraction  numerals 

^8  to  eighths? 


3|=3i 


IZ? 

1 Have  the  pupils  identify  in  Picture  A the 
three  groups  of  cheeses  mentioned  in  the 
problem.  Ask  someone  to  relate  the  equation 
to  the  picture  and  to  the  problem. 

2 Guide  the  pupils  to  see  v/hy  the  fractions  of 
pounds  of  cheese  should  be  put  together  first. 
Get  them  to  explain  vyhy  they  should  think  of 
these  pieces  as  cut  into  eighths.  Talk  about 
vyhy  the  fraction  numerals  are  changed  to 
equivalent  fraction  numerals  vyith  a common 
denominator.  Discuss  why  8 should  be  used  as 
the  common  denominator. 


3 Let  the  pupils  discuss  the  combining  of  the 
eighths  in  Picture  C,  and  ask  them  how  many 
eighths  there  are  in  all. 

4 Discuss  how  the  computation  must  be  done. 
Discuss  why  the  numerators  of  the  fraction 
numerals  must  be  added.  Remind  the  children 
that  ^ must  be  kept  in  mind  (or  recorded). 


1 The  pupils  should  explain  in  Picture  D where 
the  two  new  whole  pounds  came  from.  They 
should  also  explain  why  i of  a pound  of 
cheese  is  left  over. 

2 Discuss  the  i in  the  computation  and  its  posi- 
tion in  the  answer. 

3 Discuss  what  is  to  be  done  with  the  2 that 


B 


-Put  the  0 new  pounds  with  the  other 
whole  pounds. 


2i=2i 

3 6 


Why  is  2 written  here? 


3H3I 


1 

8 


represents  the  2 new  whole  pounds  of  cheese. 
The  pupils  should  observe  that  what  is  being 
done  with  the  2 in  the  computation  corre- 
sponds to  what  is  being  done  with  the  2 new 
cheeses  in  Picture  E. 

4  Have  someone  explain  why  the  whole  cheeses 
are  put  together  in  Picture  F.  Ask  another  pupil 
to  explain  why  the  7 is  written  where  it  is  in 
the  answer. 


A Mrs.  Fisher  bought  2§  yd.  of  cloth 
to  make  a dress  for  Jane,  2|  yd.  to  make 
a dress  for  Kathy,  and  | yd.  to  make  an  apron 
for  herself.  She  bought  how  much  cloth  in  all? 

2|  + 2i  + |=n 


92 9^ 

^3  L2ii, 

2l=2i 

3_  18 

4 24 


"Either 
remember 
this  2 or 
write  it. 


B 

-F  8^  — n 

c 2i  + 6|  = 

n 

D li|-F3|=n 

B 

= 5t*6 

CM 

CM 

□ 

8-^6=  87g 

Why  do  you 

3|  =^?2 

13Tg 

write  9 here 

instead  of  8? 

5 fa  or  5| 

E 

7ft+i+iS=n 

F 8i  + |-l- 

n 

G 12^-F7i=n 

8l  = 

8:^2 

%—  58 

5 _ 

6 ~ 

IQ 

12 

Why  is  there 

n 

5^  = 

Sr 

no  fraction 

_Z!  “ 

lOgg 

15 

numeral  in 

19|  or  19| 

□ 

t the  answer? 

181 


□ When  Andy  made  sails  for 
his  model  sailboat,  he  used  a piece 
of  cloth  I5  yd.  long  and  another  piece 
I yd.  long.  How  many  yards  of  cloth 
did  he  use  for  the  sails?"^ 


U+i=n 


□ Mrs.  Fisher  used  Sj  cups  of  milk 
to  make  tomato  soup,  § cup  of  milk  to 
make  a cake,  and  | cup  of  milk  to  make 
bread.  How  many  cups  of  milk  did  she 
use  in  all? 

3HI  + I = n 


H 4T'o  + 6i^=n  □ 10^4- 28}^=  n B 8i  + 3|+|=n 
□ 6§  + i=n 


* 9?  + tI  — n 
B 3|+ii|=n 
c 22i4-5i=n 


n 32|+i7Hn  □ 6Tb+i2f  + f'g=n 

□ 3ft+2|  = n □ iii  + 2i|  = n m 4 + 3^+Hn 

□ iH3TO=n  E i3i+8i  = n □ ioi+i5^  + |=n  o i8i+i3Hn 

B ii  + 4|  = n 0 I5|+i2^  = n ra  i|+2^  + i=n  e 6i  + 2|=n 

IT  |+2^=n  □ i2A+7|=n  □ |+5^+3^=n  f 8A  + ^=n 

D 7|  + 2i|=n  E 27|  + 43t=n  □ i|  + 2|+7|=n  G 30|  + 42|=n 

n 5§  + 9|=n  13  y24“4|=n  ^ 55  + ^+6g=n  H 12g  + 9g=n 

Now  you  should  be  able  to  add  mixed  numbers  wr% 
and  fractions.  “ 


Keeping  skillful 

Find  the  sum.  B 

A 

nx  84  =1092 

□ 

n+  1692  = 4837 

A 

28,  37,  19,  42,  97 

B 

558=13  = n 

□ 

10365- 8427  = n 

B 

107,  3162,  843,  209 

C 

43  X n = 3741 

B 

n - 762  = 1084 

C 

11029,  36475 

D 

703X964=n 

□ 

748  + 0 = 2134 

D 

623,  590,  1142 

E 

1575-Hn  = 25 

□ 

6230-0  = 4118 

E 

18,  6,  307,  422,  8 

F 

96  X n = 480 

□ 

2764  + 3398=0 

F 

9684,  32000,  403 

G 

1463  = 19  =n 

B 

0-4863  = 6122 

G 

31,  58,  12,  22,  86 

H 

62  X n = 2976 

Q 

0 + 806  = 3254 

H 

1047,  265,  3304 

1 

nx  54=  1998 

D 

606-0  = 119 

1 

940,  801,639,  723 

J 

56  X 785  = n 

□ 

1150+0  = 4317 

J 

4862,  3157,  218 

K 

983  = 82  = n 

□ 

87602  - 56849  = 0 

K 

44,  89,  7,  529,  600 

L 

14X  n=  1330 

□ 

396  + 4834=0 

182 


1 Ask  the  pupils  to  see  if  the  problem  on  page 
179  has  been  solved. 

2 Assign  Examples  A to  G as  individual  written 
work.  Tell  the  pupils  to  write  the  numerals  in 
the  vertical  form.  Tell  them  that  when  they 
have  completed  their  work,  they  can  use  the 
work  in  the  textbook  to  verify  their  selection 
of  common  denominators,  the  changing  of 
fraction  numerals,  and  the  final  answers. 

3 Have  the  pupils  observe  that  when  the  frac- 
tions are  added  in  Example  B,  the  sum  is  a 
proper  fraction  in  simplest  form. 

4 Point  out  that  in  Example  C it  is  not  neces- 
sary to  write  1 in  the  whole-number  column. 
It  can  be  remembered.  Some  pupils,  however, 
may  continue  to  write  such  numerals. 

5 Point  out  that  the  proper  fraction  is  reduced 
to  simplest  form.  Ask  someone  to  explain  why 
such  reduction  is  desirable. 

6 Have  a pupil  explain  why  the  answer  is  not 
a mixed  number. 

1^ 

1 When  the  children  work  Exercises  A to  Z, 
remind  them  to  use  the  vertical  form  for  their 
computation.  Also  remind  them  that  some- 
times they  will  not  need  to  change  the  de- 
nominators, and  in  other  cases  they  can  use 
the  larger  denominator  for  the  common  de- 
nominator. 

2 When  the  pupils  have  completed  the  work, 
let  them  put  the  solutions  on  the  chalkboard. 
Then  discuss  the  exercises  that  caused  the 
most  difficulty. 

3 These  three  blocks  of  work  may  be  used 
separately,  or  they  may  be  used  together 
whenever  such  practice  seems  to  be  required. 
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183-184 


Using  arithmetic 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Obfectives 

The  child  solves  problems  that  require  the  addition  of 
fractions  and  mixed  numbers.  In  the  “Thinking  straight” 
lesson  he  learns  a short  cut  in  adding  fractions. 


Vocabulary 

New  words  page  183  hill*,  Ruth,  wear* 


Comments 

In  this  problem  set,  the  children  meet  addition  of  frac- 
tions in  two  types  of  problem-solving  situations.  One 
type  is  described  by  the  familiar  additive  equation 
(2i  + 3i=n).  The  other  type  is  described  by  equa- 
tions such  as  n — 2i=3i.  The  children  have  had 
enough  experience  by  now  with  this  second  kind  of 
problem  to  know  that  the  answer  is  found  by  addition, 
but  it  might  be  wise  to  have  some  class  discussion 
about  Problem  A before  the  set  of  problems  is  assigned. 

The  “Thinking  straight”  lesson  on  page  184  shows 
the  child  that  he  can  often  make  an  exercise  on  add- 


ing fractions  easier  for  himself  by  adding  fractions  to 
make  1 or  by  making  other  fractions  that  are  more 
convenient  to  add  than  the  fractions  in  the  exercise. 


Answers 

A [li]— f=ii 
B 3^  + 2^  = [6f ];  [6-^] 
C i4+ii=[3|] 

D [37]-10i  = 26i 
E 3j-fi=[3|]or 
i+3^  = [34] 

F 185+18^+191 
= [56^];  [56ft] 

G [65] -2ft  = 62ft 
H 26ft+14ft=[41] 

I 4+l+ft=[34] 

J 2+l|+|=[4] 
Thinking  straight: 

(block  2) 

A 2^  B 2 C 2^ 


K li+i-=[2ft:]  or 

i+ii=[2A] 

L l|+l|=[3ft]or 
l|+l|  = [3l%] 

M 99ft+ft=[100ft] 
(Accept  100^°  as  cor- 
rect, but  explain  why 
100ft°  is  a better  an- 
swer.) 

N [63|]-1|-625 
O [6|]-4i==2i 
P f+li+l|  = [34] 


D ft  E ift  F 12 


Using  arithmetic 


A Susan’s  mother  gave  her  a piece 
of  cloth.  Susan  used  | of  a yard 
to  make  an  apron.  Then  she  found 
that  she  had  I5  yd.  left.  How  much 
cloth  had  her  mother  given  her? 
Amount  to  begin  with.  Di 


■|=U 


mount  Susan  used. 

.Amount  left. 


-You  must  find  this  number. 


Add  I to  I5. 


B One  morning  Jim  rode  3^  mi.  on  his 
B bicycle.  In  the  afternoon  he  rode 
22  mi.  How  far  did  he  ride  that  day? 


c Nancy  grew  l|  in.  during  the  first 
six  months  of  the  year.  During  the 
last  six  months  she  grew  l|  in.  How 
much  did  she  grow  in  all  that  year? 


D After  a grocer  had  sold  IO2  lb. 
of  fresh  green  beans,  he  had  26^  lb. 
left.  How  many  pounds  of  fresh  green 
beans  did  he  have  to  begin  with? 


E Sally  bought  a 3?  lb.  chicken  and 
2 lb.  of  bacon.  How  many  pounds 
of  meat  did  she  buy? 


F Nancy’s  flower  garden  is  in  the 
shape  of  a triangle.  Its  sides  measure 
18i  ft.,  18i  ft.,  and  19|  ft.  What  is  the 
perimeter  of  the  garden? 


G A story  in  a newspaper  said  that 
between  9 o’clock  and  10  o’clock  the 
temperature  went  down  2^°-  At 
10  o’clock  the  temperature  was  62iV. 
What  had  the  temperature  been  at 
9 o’clock? 

H It  is  26to  mi.  from  Hometown  to 
Springton  and  14^  mi.  from  Springton 
to  Sugar  Hill.  Mr.  Price  drove  from 
Hometown  to  Sugar  Hill  by  way  of 
Springton.  He  drove  how  many  miles? 

I Bob  helped  his  father  plant  the 
garden.  He  worked  | hr.  on  Monday, 

1 hr.  on  Tuesday,  and  I2  hr.  on 
Wednesday.  How  many  hours  did  he 
work  in  all  on  these  three  days? 

j Jane’s  mother  made  a dress  for 
Jane  to  wear  in  a school  play.  She 
used  2 yd.  of  red  cloth,  l|  yd.  of  blue 
cloth,  and  | yd.  of  white  cloth.  She 
used  how  many  yards  of  cloth  in  all? 

K Mrs.  Green  used  Ig  cups  of  sugar 
to  make  a cake  and  | cup  of  sugar 
to  make  frosting.  She  used  how  many 
cups  of  sugar  in  all  for  the  cake  and 
the  frosting? 

i Ruth  wrapped  a present.  She  used 
l|  yd.  of  blue  ribbon  and  l|  yd.  of 
white  ribbon  to  trim  the  package.  She 
used  how  many  yards  in  all? 

Addition  of  froctions  in  problem-solving  situofiorts  183 


m 

1 Discuss  this  problem  with  the  class.  Remind 
them  that  they  have  often  found  the  original 
number  when  the  “number  gone"  and  the 
“number  left”  are  known.  Point  out  that  frac- 
tions and  mixed  numbers  are  used  in  prob- 
lems just  as  whole  numbers  are  used.  Discuss 
why  n is  found  by  addition. 

2 Assign  Problems  B to  P (M  to  P on  the  next 
page)  as  written  work.  Remind  pupils  to  write 
the  proper  equation  for  each,  show  the  com- 
putation, and  rewrite  the  equation  with  the 
answer  in  place  of  n. 


M One  morning  when  Jim  had  a cold, 
his  temperature  was  99^°.  At  4 o’clock 
in  the  afternoon  his  mother  took  his 
temperature  and  found  that  it  had  gone 
up  What  was  Jim’s  temperature 
at  4 o’clock? 

N When  Jim  had  a cold,  he  lost  \\  lb. 
Then  he  weighed  62^  lb.  How  much  had 
Jim  weighed  before  he  had  the  cold? 


Thinking  straight 
•l+!+l=n  0 

Look  at  these  fractions.  The  sum 
of  which  two  fractions  is  1?  Remember 
to  add  I to  1. 

What  is  the  sum 
of  \ and  I? 

■ }+3+l+5=n  0 

t T What  is  the 

sum  of  5 and  5? 


Why  do  you  not  need  to  use  4 as  a 
common  denominator? 


[ I 

= J+l+i=n 


The  sum  of  \ and  \ 
is  |,  or  -f . gj 


t Now  add  | to 

Is  it  easier  to  add  this  way  than  to 
change  ?,  |,  and  3 to  twelfths? 
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o Mrs.  Price  used  4^  c.  of  flour  for 
bread.  Then  she  found  that  she  had 
2^  c.  of  flour  left.  How  much  flour  did 
she  have  before  she  made  the  bread? 

p Jim’s  baseball  team  practiced  ^ hr. 
on  Thursday,  Ij  hr.  on  Friday,  and 
l|  hr.  on  Saturday.  How  many  hours 
did  the  team  practice  in  all  on  these 
three  days?  E 


• 2|+7l+3i=n  □ 

Add  5 and  |.  The  sum  is  M.  What 
is  the  sum  of  the  whole  numbers? 
Remember  to  add  the  1 and  the  |. 

* 4|+^+3n+i^=n 


What  is  the  sum  of  the  twelfths? 

What  is  the  sum  of  the  tenths?  How 
do  you  know  that  the  answer  is  9? 

In  each  example  below,  try  to  add 
^withoot'changing  the  fraction  numerals. 

□ Hi  + 3+i|=n  H 

□ A + 5 + i?  + l=n 
H i+|+^+i  = n 
0 ft+l+A=n 

B l + l + Hn 

□ iH5^  + 4^  + i = n 


1 When  the  pupils  have  completed  this  prob- 
lem set,  supply  answers  so  they  can  verify 
their  work.  Discuss  the  problems  that  have 
caused  the  most  difficulty. 

2 Discuss  in  Examples  A and  B the  possibility 
of  adding  fractions  that  make  a whole  num- 
ber in  order  to  make  the  addition  easier. 

3 Discuss  adding  two  fractions  whose  numerals 
have  the  same  denominator  before  choosing 
a common  denominator  for  adding  all  the 
fractions. 

4 Show  the  class  how  these  same  short  cuts 
work  in  adding  mixed  numbers. 

5 Assign  Exercises  A to  F as  written  work.  When 
they  have  finished,  have  the  pupils  explain 
how  they  added  fractions  to  shorten  their 
work. 


185 


Moving  forward 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  how  to  change  numerals  for  mixed 
numbers  to  other  numerals  as  preparation  for  learning 
how  to  subtract  mixed  numbers. 


Vocabulary 

There  are  no  new  words. 


Comments 

In  studying  subtraction  of  fractions  and  mixed  num- 
bers, the  pupils  must  know  how  to  change  a mixed 
number  to  an  improper  fraction  or  to  another  mixed 
number  containing  an  improper  fraction.  This  lesson 
shows  how  to  perform  this  operation.  The  lesson  should 
be  taught  as  an  extension  of  the  principle  of  regroup- 
ing whole  numbers.  The  pupils  are  already  familiar  with 
regrouping  in  connection  with  subtraction  of  whole 
numbers.  As  preliminary  work  you  might  have  the  class 
recall  how  to  regroup  a number  like  53  into  4 tens  and 


13  ones  so  that  a number  like  9 can  be  subtracted  from 
it.  If  necessary,  refer  the  children  to  Movie  B on  page 

14  of  the  text  to  see  a picture  of  this  kind  of  regroup- 
ing. Just  as  a whole  number  can  be  regrouped  in 
various  ways,  so  can  the  mixed  number  3^,  for  ex- 
ample, be  regrouped  as  or  as  2^.  The  ability  to  re- 
group in  this  way  is  required  in  subtracting  mixed 
numbers. 


Answers 


c 

48 

8 /• 

51 

8 

■ ¥ 

0 ¥ 

U 11 

D 

14 

3 

J 1 

P — 

V 11 

E 

21 

4 

1^  JLQ. 

3 

Q - 

W 19 

F 

23 

8" 

, 35 

L 6 

R 3 

X 21 

G 

9 

8 

M ^ 

S 5 

Y 19 

H 

73 

10 

N ff 

T 9 
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Moving  forward 


Sometimes  you  will  need  to  change  a mixed  number 
to  another  form.  Now  you  will  learn  how  to  do  this. 


— □ Look  at  Picture  A.  It  shows  ■ disks 
U of  paper  and  -f-  of  another  disk.  Does 
the  picture  show  3?? 


□ Now  look  at  Picture  B.  Each  disk 
has  been  cut  into  4 equal  pieces.  There 
are  B fourths  for  each  disk.  In  the 
3 disks  there  are  3 X 4,  or  ■ fourths. 

In  the  3?  disks  there  are  12  fourths 
+ 1 fourth,  or  B fourths.  You  can  think 
of  3?  as  how  many  fourths?  3?  equals 
what  improper  fraction? 

1=4  3 = ^ 31=.^ 

_ B Express  6|  as  an  improper  fraction. 

H 1 = 1 6=f  6i  = f 


□ Look  at  Picture  C.  How  many  disks 
have  been  cut  into  fourths?  How  many 
disks  have  not  been  cut?  Now  there 
are  2 whole  disks  and  ■ fourths  of  CJ 
disks.  You  can  think  of  3^  as  2 and 
how  many  fourths? 

3i  = 2i 

0 To  change  3|  to  2|,  you  use  1 from 
the  3 and  change  the  1 to  Then  ^ 
what  do  you  do  to  find  the  numerator^ 
of  I?  Why  do  you  write  2 instead  of  3 
for  the  whole  number? 


In  each  exercise  below,  what  is  the 
missing  n^erator? 

□ 5i  = 4f  Q 

ta  2^= 


^ 3i  = 2# 
5|  = 4-f 


Express  each  mixed  number  below 
as  an  irj^roper  fraction. 

4I-5-  0 li  C 2^  iSI  5| 

□ ^s-6-r 

2|^n  2t  n 5i  0 6i  0 3i  = 2f 

9 

• Now  you  should  be  able  to  change  mixed  numbers 

when  you  need  to. 

Chonging  mixed  numbers  to  other  equivalent  forms  185 


a# 

□ 10^  = 9§ 


1^ 

1 The  pupils  should  see  that  3^  disks  are  shown 
in  Picture  A.  Be  sure  that  they  recognize  the 
gray  piece  as  i of  a disk. 

2 The  pupils  should  realize  that  the  same  disks 
are  shown  in  Picture  B and  that  this  picture 
shows  a way  of  regrouping  3^, 

3 Discuss  this  exercise  with  the  class.  You  may 
want  to  draw  pictures  on  the  board  or  use 
paper  squares  or  circles  to  illustrate  the  ex- 
ercise. 

4 Let  the  pupils  take  turns  expressing  these 
mixed  numbers  by  improper  fraction  numerals. 

5 Point  out  that  these  are  the  same  disks  as  in 
the  preceding  pictures.  Help  the  pupils  see 
that  2|  is  another  way  of  regrouping  3^. 

6 Be  sure  that  the  pupils  understand  that  they 
use  only  1 of  the  3 ones  in  3^  and  express 
it  as  then  add  the  | to  the  proper  fraction 
already  there. 

7 Assign  these  exercises  as  written  work. 


Learning  how 

Expanded  Notes  for  this  lesson  ore  on  pages  328-329. 

Objectives 

The  child  learns  how  to  subtract  proper  fractions. 

Vocabulary 

There  are  no  new  words. 

Comments 

This  lesson  applies  ideas  the  pupils  already  know  to 
new  situations.  They  already  understand  the  meaning 
of  the  subtraction  process.  They  have  learned  how  to 
find  common  denominators  and  how  to  reduce  fraction 
numerals.  In  the  lesson  on  page  185  they  learned  that 
mixed  numbers  can  be  expressed  in  equivalent  forms, 
an  idea  basic  to  an  understanding  of  borrowing  in 
subtraction. 

If  you  wish,  you  may  demonstrate  the  subtraction  of 
fractions  by  using  fractional  parts  of  circles  made 
of  oaktag,  flannel,  or  other  materials.  Plan  any  such 
demonstrations  to  bring  out  that  when  one  fraction  is 


subtracted  from  another,  the  remainder  is  expressed  in 
simplest  form  by  using  fraction  numerals  that  have 
the  same  denominator. 

It  may  be  wise  not  to  insist  that  the  pupils  always 
find  the  lowest  common  denominator.  Point  out,  how- 
ever, that  usually  the  lowest  common  denominator  is 
the  easiest  to  use. 

The  four-step  teaching  method  is  used  to  present 
the  material  in  this  lesson.  Note  that,  as  usual,  pupils 
are  required  to  write  an  equation  to  show  the  problem 
situation  The  computational  form  (vertical 

arrangement)  is  shown  as  an  alternative  procedure  in 
the  TRY  step  on  page  188.  There  is  no  advantage  in 
the  column  arrangement  when  fractions  are  to  be  sub- 
tracted, but  the  vertical  form  is  introduced  so  that 
the  children  will  become  familiar  with  it. 

The  “Keeping  skillful’’  exercises  (page  189)  provide 
practice  in  the  addition  of  fractions  and  mixed  num- 
bers and  in  the  addition  and  subtraction  of  whole 
numbers. 
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Answers 

Page  1 89: 


(block  1) 

(block  2) 

A i 

H i 

0 

3 6 

8 or  16 

A A 

H A 

D 1 4 

B 2 O'"  8 

P 

11 

20 

B A 

I A 

C A 

J i 

Q 

2 

5 

c A 

J io 

D 1 

K 

R 

3 

20 

n ^ 

K A 

r 3- 

t 20 

L 1 

S 

1 

30 

E A 

L 1 

F i 

M A 

T 

11 

30 

F A 

G 

N a 

G A 

Keeping 

skillful: 

(block  1) 

(block  2) 

(block  3) 

A 2-^ 

A llj 

H 

146  or 

I4i2 

A 

169 

00 

00 

B Ibjor 

16| 

I 

lA 

B 

2068 

C lT^ 

C 

J 

7A 

C 

232 

D 15| 

D lA 

K 

2ii 

D 

2379 

E 'ra 

E 4A 

L 

9A 

E 

8288 

F llT^i 

F ^24 

M 

lA 

F 

3857 

G 

G 

N 

15^ 

G 

2551 

You  do  not  know  what  fraction  of  a whole 
.pie  will  be  left. 

You  will  subtract  2 from  |.  Change  the 
fraction  numerals  before  you  subtract. 


-Think  of  the  whole  pie  as  divided  into 
sixths.  Then  there  will  be  4 pieces,  or 
4 sixths,  in  the  part  Mrs.  Price  has. 

There  will  be  3 pieces,  or  3 sixths,  in  the 
part  she  plans  to  use  for  lunch. 

Before  you  subtract,  you  change  the 
fraction  numerals  so  that  they  will  have 
a common  denominator.  6 is  the  smallest 
common  denominator. 

i=l  h=l  ^ 

3— 2=i~i 


186  Siibt.0 


proper  fractions 


1 Tell  the  pupils  to  read  Problem  A and  examine 
Movie  A.  Have  them  relate  the  action  in  the 
three  scenes  of  the  movie  to  the  problem.  Ask 
a pupil  vyhy  it  is  hard  to  describe  the  piece 
that  is  left.  Be  sure  the  children  understand 
that  the  n holds  a place  for  a number  that 
represents  the  size  of  this  piece. 

2 Get  the  children  to  suggest  that  as  yet  they 
cannot  subtract  to  get  a single  fraction  to 
represent  a part  of  a whole  pie  because  the 
fraction  numerals  do  not  have  a common 
denominator. 

3 Get  them  to  explain  how  Picture  B shows  that 
the  whole  pie  can  be  divided  (in  imagination) 
so  that  both  ^ of  the  pie  and  ^ of  it  are 
divided  into  equal-sized  parts.  Pupils  should 
see  that  the  pie  must  be  divided  into  sixths. 
Ask  how  many  sixths  there  are  in  | and  in  ^ 

4 Discuss  why  6 is  selected  as  the  common  de- 
nominator for  the  fraction  numerals. 


Lesson  briefs  186-189 


a 


Take  3 sixths  of  the  pie  from  the  4 sixths. 

Q One  sixth  will  be  left. 


Subtract  the  numerators  to  find 
how  many  sixths  are  left.  One  ^ 
.sixth  is  left.  ^ 


« Write  1 as  the  numerator 

of  the  answer.  You  are 
subtracting  sixths.  So  write  6 
as  the  denominator. 


Mrs.  Price  will  have  | of  a pie  left. 


M Mrs.  White  has  | of  a cake.  She  plans  to  putgj 
3 of  the  whole  cake  in  Tony’s  lunch  box. 

-□  How  much  of  a whole  cake  will  she  have  left? 


I — T=n  You  must  find  

b 4 . wn 

I ^this  number.  LJ 


What  must  you  do  with  the  fraction  numerals 
before  you  subtract? 

Why  do  you  think  of  the  whole  cake  as  divided 
into  twelfths?  How  many  twelfths  are  there 
Jn  the  part  that  Mrs.  White  has? 

In  the  part  she  is  going  to  put  in  Tony’s  lunch 
box  there  are  B twelfths. 


Why  can  you  use  12  as  the  common 
denominator  when  you  subtract? 


Q 


.10  1—3 


Now  turn  the  page, 


187 


Take  S twelfths  of  the  cake  away  from  the 

Q ffl  twelfths.  H twelfths  will  be  left. 


.What  do  you  do  with  the 
numerators? 


D 


-What  do  you  write  as  the 
numerator  of  the  answer? 
Why  do  you  write  12  as  the 
denominator? 


Mrs.  White  will  have  ^ of  a whole  cake  left. 


try 


B 


Use  24  for  the  denominator  when  you 
subtract.  Why? 


n 


You  may  write  your  work  this  way 
if  you  want  to. 

l = ik 


B T5-A=n 

Why  do  you  not  change  the  fraction 
numerals? 


B 


T5~  A = O'"  i 

How  do  you  know  that  | is  the  simplest 
form  for  fg? 


Your  work  may  be  written  this  way. 

k 

A or  I 


c i-|=n 


You  may  write  your  work  in  this  way. 


18Z 

1 Have  someone  read  the  text  at  the  top  of  the 
page  and  then  explain  hovY  Picture  C shows 
that  ^ is  being  removed,  leaving  1. 

2 Point  out  that  the  numerators  are  subtracted, 
and  have  someone  explain  why.  Let  the  chil- 
dren do  this  mentally  and  then  see  how  the 
answer  is  written  in  the  equation. 

3 Have  the  new  problem  read  and  get  the  pu- 
pils to  relate  the  three  scenes  of  Movie  A to 
the  problem. 

4 The  pupils  should  explain  the  equation,  relat- 
ing it  to  the  problem  and  to  the  movie. 

5 Have  someone  explain  why  the  whole  cake  is 
thought  of  as  divided  into  twelfths.  Let  a pu- 
pil tell  how  many  twelfths  there  are  in  ^ 
and  in  1. 

6 Have  the  pupils  discuss  why  12  is  used  as  a 
common  denominator.  Let  someone  express  ^ 

and  -T  in  twelfths. 

4 


m 

1 The  pupils  should  supply  the  missing  numbers 
and  answer  the  questions.  Let  them  explain 
how  Picture  C shows  that  the  answer  may  be 
expressed  in  twelfths. 

2 When  you  discuss  Example  A with  the  pupils, 
be  sure  they  understand  why  a common  de- 
nominator is  selected.  Ask  why  24  is  a good 
choice  [because  it  is  the  smallest  number  that 
can  be  divided  by  both  8 and  3].  Let  them  per- 
form the  computation,  using  the  equation  form. 
Then  call  attention  to  the  computational  form 
and  ask  the  class  to  subtract  1 from  using 
the  computational  form. 

3 Assign  Examples  B to  D (D  is  on  the  next  page) 
as  written  work.  Tell  the  pupils  that  they  may 
write  their  work  in  the  computational  form  if 
they  wish.  Tell  them  to  compare  their  work 
for  each  example  with  that  in  the  book  when 
they  have  finished.  You  may  wish  to  discuss 
Example  B. 


What  common  denominator  do  you  use?  I = IS 
i§-A=n  _|_=A 

188 


0 ll  — 5 = ri 

What  common  denominator  do  you  use? 
Why  do  you  not  change  15? 

□ 

^ ^ or  I 


Your  work  may  be  written  this  way. 
= 

i=i 

ft  or  I 


□ Jim  bought  I lb.  of  B □ Susan  had  g yd.  of  blue  cloth.  She 


peanuts.  He  took  5 lb.  to  the  park 
to  feed  the  squirrels.  He  had  what 
fraction  of  a pound  of  peanuts  left? 
|-^=n 

Show  your  answers  in  simplest  form. 


used  g yd.  to  make  a dress  for  her 
doll.  How  much  blue  cloth  did  Susan 
have  left? 


.3  = , 


H ft-Hn 

D t-|=n 

H ft  — ft—  n 

□ 16-4  = n 

0 ft-|=n 

0 i-i=n 

□ ft-i=n 

□ |-i=n 

□ ft  — 5 = n 

B ft-|=n 

□ |-^=n 

0 ft  - ft  = n 

B i-Hn 

n i-i=n 

□ i-Hn 

n i-Hn 

□ ft  - 4 = n 

B ft-3=  n 

n l-Hn 

0 i-i=n 

cn  fi-i=n 

B 6-5=  n 

B i-Hn 

a ft-i=n 

m i-?=n 

C]  |-|  = n 

n 1 — ft  = n 

B |-|=n 

a ft-Hn 

Now  you  should  be  able  to  subtract  one  fraction 
from  another. 


Keeping  skillful  □ 


A 1+1+ 15  — n 
B 2i  + 5Hn 
c Hl  + i = n 
D 85 + 7|  = n 
E ft+l+l=n 
F 4^61  = n 
G 3|+ift  = n 


n-4^  = 6|  H 8i^  + 5i^=n  □ 1006-837  = n 


B 1I5+4I— n I n — g — ft 
c n-H=2|  j 4^21=11 
D ft+s+5  = n K g+is=n 
E n-li  = 3|  L n-6i  = 2| 
F n-i=4ft  M n-i=i 
G i+Kft  = n N 7|  + 8Hn 


□ n + 795  = 2863 
H 54  + 82  + 96=n 
0 7816- n = 5437 
Q n- 2287  = 6001 

□ 1354+0  = 5211 
0 0 + 3089  = 5640 


1 Use  the  procedure  suggested  in  Note  3 of  the 
notes  for  page  188. 

2 Assign  Exercises  A to  T as  independent  writ- 
ten work.  Allow  the  pupils  to  use  either  way 
to  show  their  computation. 

3 Use  these  exercises  for  pupils  who  need  addi- 
tional practice. 

4 Assign  the  "Keeping  skillful"  exercises  as  sep- 
arate work.  Supply  the  children  with  answers 
so  they  can  verify  their  work. 

7a- 

_ i 


190-195 


Learning  how 


Expanded  Notes  for  this  lesson  are  on  pages  329-331. 


Objectives 

The  child  learns  to  subtract  mixed  numbers. 


Vocabulary 

New  words  page  192  lard;  page  193  watermelon 


Comments 

This  lesson  on  subtraction  of  mixed  numbers  makes  use 
of  concepts  and  skills  the  pupils  have  already  learned 
in  various  preceding  lessons.  If  the  children  under- 
stood the  lesson  on  page  185  on  ^hanging  mixed  num- 
bers  to  improper  fractions,  and  if  they  have  mastered 
finding  common  denominators,  they  should  have  little 
trouble  with  this  lesson. 

, The  most  important  thing  for  the  children  to  under- 
stand in  this  lesson  is  how  to  proceed  when  they  find 
that  the  fraction  in  the  number  to  be  subtracted  is 
larger  than  the  fraction  in  the  number  from  which  it  is 
subtracted. 


This  process  of  rewriting  mixed  numbers  in  different 
forms  can  be  compared  to  the  regrouping  that  the  pu- 
pils have  to  do  in  subtraction  of  whole  numbers.  Help 
the  children  see  that  now  they  think  of  1 (taken  from 
the  whole  number)  as  an  improper  fraction  with  the 
same  denominator  as  that  of  the  fraction  part  of  the 
mixed  number,  just  as  they  took  1 ten,  for  example, 
from  the  tens'  place  and  changed  it  to  10  ones. 

Answers 

Page  195: 


(block  1) 

(block  2) 

A l| 

H 

A 6 

H 

7A 

B 2i 

I ii 

B 2^ 

I 

19f 

C l| 

J 5| 

c A 

J 

16§ 

n 

D 24 

K 4ft 

D 2| 

K 

12^ 

F ^ 
t 15 

L 6ft 

E lA 

L 

8i 

F 3| 

M 355 

F 620 

G 

N t2ft 

G if 
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Learning  how  Now  you  will  learn  how  to  subtract,  using  mixed 
numbers. 


see 


□ 


Mrs.  Diamond  has  4|  lb.  of  butter.  She 
plans  to  use  2|  lb.  for  baking.  How  many 
pounds  of  butter  will  she  have  left? 


a 


4|  — 2| — n You  must  find 

t this  number. 


■ Before  you  can  find  out  whether  or  not  you 
can  take  | lb.  from  the  § lb.,  you  must  think KJ 
of  I lb.  as  ^ lb.  You  must  also  think  of  | lb. 
as  ^ lb.  You  cannot  take  ^ lb.  from  ^ lb. 


-T 


Before  you  subtract, 
change  the  fraction  Q 
numerals  so  that  they 
will  have  a common 
denominator.  You  cannot 
subtract  ^ from 


. Before  you  can  take  away  ^ lb.,  you  must 
have  more  twelfths.  Open  another  pound 
of  butter  and  put  it  with  the  ^ lb.  Think  of 
the  1 pound  as  12  twelfths. 

Before  you  can  subtract 
you  must  have  more 
twelfths.  Take  1 of  the 
4 ones  and  think  of  it  as 
H.  Put  if  with 


41=4 

21=2^ 


lie  Subtraction  Involving  mixed  numbers 


Now  you  have  3 whole  pounds  and  ff  lb. 


Now  there  are  3 ones 
and  if. 


Take  away  ^ lb.  The  amount  left  is  if  lb. 


Subtract  ^ from  ff. 
There  are  if  left. 


Write  if  here. 


1 Call  on  a pupil  to  read  Problem  A aloud  and 

ask  him  to' verify ^he  amount  of  butter  shown 
in  Picture  A.  Then  discuss  with  the  class  why 
the  equation  correctly  describes  the  problem 
situation.  ^ 

2 Guide  the  pupils  to  see  that  no  subtraction  ) 
of  fractions  can  take  place  yet  because  the 

denominators  are  not  the  same. 

3 Have  someone  explain  why  12  is  the  correct 
common  denominator,  and  have  the  children 
rewrite  the  fraction  numerals  with  this  denom- 
inator. Have  the  pupils  note  that  the  | of  a 
pound  of  butter  in  Picture  B has  been  marked 
to  show 

4 Call  on  a pupil  to  read  the  text  and  tell  how 
Picture  C relates  to  it.  Point  out  that  nothing 
has  been  done  with  the  computation  as  yet, 
but  that  the  text  tells  what  must  be  done  next 
with  the  numerals. 


1 Explain  that  the  changes  that  occurred  in  Pic- 
ture C are  now  made  here.  Also  explain  where 
the  ^ came  from  and  tell  how  the  picture 
shows  the  mixed  number, 

2 Ask  the  class  to  verify  the  computation  shown 
in  the  text  and  relate  the  computation  to  the 
action  shown  in  the  picture. 

3 Have  a pupil  point  out  the  whole  pound  and 
the  pound  of  butter  that  are  left  in  Pic- 
ture F. 


Q 


.Next  take  away  2 whole  pounds.  1 pound 
will  be  left. 


3fi 

4l=tt 
21=  2§ 


Subtract  2 from  3. 
The  answer  is  1. 


Write  the  1 here. 


Mrs.  Diamond  will  have  iff  lb.  of  butter  left. 
4i-2|=lff 

a 


see 


Mrs.  Brown  had  4 lb.  of  lard.  She  used 
lb.  to  cook  doughnuts.  How  many 
pounds  of  lard  did  she  have  left? 


You  must  find 
.this  number. 


You  cannot  take  away  g of  a pound  until 
a whole  pound  has  been  opened. 

B Think  of  the  opened  pound  as  made  up 
of  eighths. 

^ Now  there  are  3 whole  pounds  and 
8 eighths  of  a pound. 

3 1< Before  you  can  subtract  g, 

you  must  take  1 of  the  4 
ones  and  think  of  it  as  |. 
Now  there  are  3 ones  and  | 


Now  take  I of  a pound  from  the  | 
of  a pound,  g of  a pound  will  be  left. 


Subtract  | from  |. 
g is  left. 


Write  the  g here. 
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Take  1 pound  from  3 pounds.  2 pounds 


Subtract  1 from  3. 
The  answer  is  2. 


Write  the  2 here. 

Mrs.  Brown  had  2^  pounds  of  lard  left. 
4-l|  = 2^ 


Ulllil  Mr.  Cross  had  5^  watermelons  when  he 
Q opened  his  store.  Mr.  Baker  bought 
_ 4|  watermelons  for  a picnic.  How  many 

KJ  watermelons  did  Mr.  Cross  have  left? 

51  — 4|  = n You  must  find 

t this  number. 


First  take  away  the  | watermelon.  How  do  you 
Qj  know  right  away  that  another  watermelon 
will  have  to  be  cut?  Into  how  many  equal 
parts  should  it  be  cut?  Why? 


. Do  you  have  to  change  the 
fraction  numerals? 

How  do  you  know  that  you 
need  more  fourths  before 
.you  can  subtract? 


Now  turn  the  page. 
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Ask  the  pupils  to  read  the  new  problem  and 
call  on  someone  to  explain  each  symbol  in  the 
equation. 

Discuss  with  the  pupils  that  they  cannot  take 
^ of  a pound  away  without  changing  one  of 
the  whole  pounds  into  eighths,  as  shown  in  Pic- 
ture B.  Have  someone  explain  why  and  how 
4 was  changed  to  3|.  Ask  questions  to  make 
the  children  realize  why  it  is  not  necessary  to 
rewrite  the  example  as  they  did  on  page  191. 
In  Picture  C,  have  the  pupils  note  that  ^ of 
the  pound  of  lard  is  being  removed  and  re- 
late this  to  the  computation. 


193 


Have  the  pupils  verify  the  computation  and 
match  the  numerals  in  the  answer  with  the 
objects  in  Picture  D. 

For  the  problem  in  the  THINK  step,  have  a 
pupil  explain  the  equation  and  tell  why  it 
is  correct.  Point  out  that  the  fractions  are 
already  expressed  with  a common  denomina- 
tor. 

Have  pupils  take  turns  answering  the  ques- 
tions in  the  text.  Have  the  pupils  look  at  the 
computational  form  and  answer  the  related 
questions. 


Lesson  briefs  190-195 
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178 


B 

a 


.What  do  you  do  with  the  cut-up  watermelon? 
Now  there  are  how  many  whole  watermelons? 
Now  there  are  how  many  fourths? 

4 5 < How  do  you  get  4|? 

n 

4! 


Can  you  take  the  | of  a watermelon  from  the 
I?  How  many  fourths  will  be  left? 


Subtract-f-from 
-f-will  be  left. 


2 

4 


Why  do  you  write  | he 
Can  you  also  express 


4as^? 


194 


B 


How  many  whole  watermelons  do  you  take 
away?  How  many  will  be  left? 

j. Subtract  ■ from  ■. 

4 1 What  is  left? 


I Why  do  you  not  write 

t a numeral  here? 

Mr.  Cross  had  or  of  a watermelon  left. 
53-4|  = #or# 


HhUH  a Mrs.  Woods  bought  5 grapefruit. 
She  used  of  them  for  breakfast.  How  many 
grapefruit  did  she  have  left? 

5-3Hn  Q 


B Jane  had  6|  yd.  of  cloth.  She  used  2|  yd. 
How  much  cloth  did  she  have  left? 


6|-2i=n 


4| 

5 

i 

II 


Why  do  you  not 
write  a fraction 
numeral  here? 


■ Why  do  you  write 
5 as  4|? 


c 8g  — 63  = n 

^ Why  do  you  not 

8|  = 8^  have  to  use  1 
5I  = of  the  8 ones? 

3^ 


D iift-7  = n 

lift  □ 


9^“8i=n 

8i=^ 

ior^ 


□ Mrs.  Fisher  bought  a 5-lb. 
box  of  sugar.  She  used  3^  lb.  for 
canning.  How  much  sugar  was  left?  0 
5-3i=n 


O Tony’s  mother  collected  7|  doz. 
eggs.  She  sold  5 doz.  of  them.  How 
many  dozen  eggs  did  she  have  left? 
7j-5=n 


Show  your  answers  in  simplest  form. 


0 4i^-3ft=n 
□ i^-i=n 
B 6i-5|=n 
B 4l^-i^  = n 
0 7i-3i  = n 
m 5i-ft=n 


□ 8|-2  = n 

□ iii-5t=n 

□ I2j-7i=n 
a i6i-io|=n 
C!  23^-19ft=n 
la  28-i5ft=n 


□ 9|-3|=n 

□ 5ft-3^=n 
B 4-ii=n 

□ 7i-4|  = n 
B 8|~7ft=n 
B 6§-|=n 


0 I8i-i6i  = n Q 
ra  26i^-i9  = n 
n 40ft-2ift=n 

□ 34-i7i=n 
n 27i-i4|=n 

□ i8^-9ft=n 


Now  you  should  be  able  to  subtract  when  you  have 
mixed  numbers. 
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1 Ask  a pupil  to  refer  to  the  picture  to  answer 
the  questions  in  the  text. 

2 After  the  questions  in  the  text  have  been  an- 
swered, relate  what  is  being  done  in  Picture  D 
to  the  computation. 

3 Have  the  class  verify  the  computation.  Ask 
what  fraction  numerals  can  be  written  in  place 
of  the  screens  in  the  final  equation. 


V- 
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1 Ask  the  children  to  do  the  problems  and  ex- 
amples in  the'  TRY  step  on  their  own.  Tell 
them  to  put  the  work  in  computational  form 
and  find  the  answers,  then  compare  their  work 
with  that  in  the  book.  If  they  have  no  trouble 
with  the  first  two  or  three  examples,  tell  them 
to  go  on  to  the  exercises  in  the  DO  step.  Help 
pupils  who  need  assistance. 

2 In  discussing  the  examples  in  'the  TRY  step, 
call  attention  to  Example  D.  Point  out  that 
since  there  is  no  fraction  to  be  subtracted  from 
^ it  can  be  brought  down  immediately  in  the 
answer,  and  only  the  whole  numbers  need  to 
be  subtracted. 

3 Let  the  children  go  on  to  Exercises  A to  N 
when  they  finish  their  work  on  the  TRY  step. 
Afterwards,  discuss  all  exercises,  and  find  out 
what  the  difficulties  are. 

4 Assign  this  set  to  the  pupils  who  need  more 
work  in  subtracting  mixed  numbers. 
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Using  arithmetic 


Expanded  Notes  for  this  lesson  ore  on  page  331. 


Objectives 

The  child  solves  problems  that  require  subtraction  of 
fractions  and  mixed  numbers. 


Vocabulary 

New  words  page  197  west*,  bus* 

Comments 

The  children  have  previously  studied  the  four  problem 
types  presented  in  this  lesson  in  connection  with  their 
work  with  whole  numbers.  They  now  solve  these  same 
types  of  problems,  but  the  numerals  represent  frac- 
tions and  mixed  numbers. 

Problems  A,  B,  C,  and  D on  page  196  represent 
the  four  problem  types,  all  of  which  are  solved  by 
subtraction.  The  equation  for  each  is  given  in  order  to 
help  the  pupils  recognize  them  as  familiar  situations 
they  have  encountered  before.  You  may  find  it  wise  to 
discuss  Problems  A to  D with  the  class  to  be  sure  they 
understand  the  equations. 


Answers 

A 6i-[3i]=3i 

B [2|]  + li==4 
C 100-3l|=[68i] 

D 25A+[14^]=^40 
B l2  + [l|]  = 35or 

F 45i-[35]  = 10i  or 
45i-10i=[35] 

G [li]  + l4  = 3|:;  [ij] 
H 5i-4i=[l4] 

I 36i-13|=[23i] 


J 26-[22|]=3i 
K l|+[|]=2i 

L 62  — [4^]  = 2 o r 

6i-2  = [4i] 

M 36— 15^  =[20^]  or 
15i-f[20|]=36 
N [|]4-4==  \\ 

O 2H[2i]=4| 

P 4 + [iM]  = Of 


Using  arithmetic 


A Mr.  Field  had  62  bu.  of  potatoes. 

He  planted  some  of  them  and  then  had 
3?  bu.  left.  How  many  bushels  of 
potatoes  had  he  planted?  U 

.Number  of  bushels  he  had  at  first. 
Bushels  he  planted. 

Bushels  left. 

6|-n=3| 

t 


r 


You  must  find 
this  number. 


Subtract  3^  from  65. 

B On  Friday  Jane  practiced  I3  hr. 
for  the  school  play.  Then  she  said,  ‘‘I 
have  practiced  4 hours  so  far  this 
week.”  How  many  hours  had  she 
practiced  before  Friday?  gj 

.Number  of  hours  she  practiced 
before  Friday. 

Hours  she  practiced 
on  Friday. 

n+U=4 

Lt Hours  in  all. 

You  must  find  this  number. 

Subtract  1?  from  4. 

c A farmer  had  100  bu.  of  peaches. 
Then  he  sold  3l|  bu.  How  many 
bushels  of  peaches  did  he  have  left?  cJ 
100-3l|=n 


r« 
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D Mr.  Page  drove  25^  mi.  from  his 
home  to  Springton.  He  then  drove  to 
Sugar  Hill.  When  he  reached  there,  he 
had  driven  40  mi.  How  far  did  he  drive 
going  from  Springton  to  Sugar  Hill? 


First  distance  he  drove,  gj 

.Next  distance  he  drove. 
.Total  distance. 

25^+n  = 40  You  must  find 
t this  number. 


r 


Subtract  25^  from  40. 


E Ann  and  Mary  bought  hot  dogs  for 
a picnic.  Mary  bought  lb.,  and  Ann 
bought  the  rest.  Altogether  they  had 
33  lb.  of  hot  dogs.  How  many  pounds 
of  hot  dogs  did  Ann  buy? 


F Jim  grew  452  bu.  of  corn.  He 
saved  IO2  bu.  for  seed  and  sold  the 
rest.  How  many  bushels  did  he  sell? 


G One  morning,  Tony  worked  for 
Mr.  Price.  In  the  afternoon  he  worked 
l|  hr.  for  Mr.  Page.  He  said,  "I  have 
worked  33  hours  today.”  How  many 
hours  had  he  worked  for  Mr.  Price? 


H When  Jack  made  a dog  house,  he 
used  43  ft.  from  a board  that  was 
62  ft.  long.  How  long  was  the  unused 
part  of  the  board? 


196 

1 Have  the  pupils  read  Problem  A.  They  should 
see  that  the  equation  accurately  describes  the 
problem  situation.  Have  the  pupils  compute. 

2 Follow  the  same  procedure  for  this  problem; 
discuss  the  equation  and  why  subtraction  is 
used  in  the  computation. 

3 Pupils  should  easily  see  that  this  is  a sub- 
tractive situation.  Have  them  subtract  to  find 
the  answer. 

4 Follow  the  same  procedure  as  for  Problems  A 
and  B. 

5 Assign  Problems  E to  P as  written  work.  (Prob- 
lems I to  P are  on  page  197.)  Be  sure  pupils 
write  an  equation  for  each  problem  and  show 
their  computation. 
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Lesson  briefs  196-197 


I A store  had  36g  yd.  of  printed  cloth. 
13|  yd.  were  sold  in  2 hr.  Then  how 
many  yards  of  the  cloth  were  left  to 
be  sold? 

j Susan’s  mother  bought  26  lb.  of 
tomatoes.  After  she  had  canned  some, 
she  had  3^  lb.  of  tomatoes  left.  How 
many  pounds  of  tomatoes  had  she 
canned? 

K Mrs.  Hope  needed  2^  cups  of 
powdered  sugar  to  make  frosting.  She 
found  she  had  only  l|  cups.  How  much 
more  powdered  sugar  did  she  need? 

L Mrs.  Hope  made  65  doz.  doughnuts. 
She  kept  2 doz.  for  her  family  and 
gave  the  rest  to  be  sold  at  the  school 
fair.  How  many  dozen  did  she  give 
for  the  school  fair? 


M A very  large  truck  and  its  load 
together  weighed  36  T.  The  truck 
weighed  ISg  T.  How  heavy  was  the 
load? 

N Jim  raked  leaves  before  dinner  one 
day.  Then  he  worked  for  | of  an  hour 
after  dinner  to  finish.  He  had  worked 
I5  hr.  in  all  raking  leaves.  How  long 
had  he  raked  leaves  before  dinner? 

o Pat  made  a model  boat  in  4|  hr. 

He  worked  2^  hr.  on  Friday,  and  did 
the  rest  of  the  work  on  Saturday. 

How  long  did  he  work  on  Saturday? 

p The  library  is  1^  mi.  west  of  Bob's 
house.  To  get  there.  Bob  walked 
5 mi.  west  to  the  bus  and  then  rode 
the  rest  of  the  way.  How  far  did  Bob 
ride  on  the  bus? 


Checking  up 


Test  1 

Test  2 

Test  3 

Test  4 

□ i-F|=n 

□ 2H3i=n 

A 

A — 12  — n 

A 

ii|-2|=n 

Q Hl=n 

Q iHi  + 25  = n 

B 

i-|=n 

B 

I3ife-6=n 

0 Hl+i  = n 

0 3H6li=n 

C 

|-i=-n 

C 

5j-4|=n 

0 i+|+|=n 

□ 6T®g-F7i=n 

D 

l~s=n 

D 

9i-2|=n 

Q ^+2+i=n 

B 9A+ii|=n 

E 

i-i  = n 

E 

8-5^=r\ 

□ 1 ^ + 6^  = n 

F 

F 

6i-5i=n 

a t-F|+i=n 

'Wi7ff'2ii=n 

G 

il~i6=  n 

e 

2i-ii=n 

a | + l^=n 

ra  24-Fi6|=n 

H 

H 

7^-i  = n 

n |-F|=n 

a ioi-F6|  = n 

1 

i-l=n 

1 

Sife  — 2to  = n 

End-of-block  tests  on  oddifion  and  subtraction  of  froctions  |97 


w 

1 Supply  answers  for  all  the  problems.  Then 
discuss  any  that  caused  the  pupils  trouble.  If 
necessary,  let  the  pupils  use  objects  to  drama- 
tize the  situations  and  solutions. 


Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  knowledge  of  addition  and  sub- 
traction of  fractions  and  mixed  numbers. 

Vocabulary 

There  are  no  new  words. 


Comments 

These  tests  should  be  used  for  diagnosis  of  difficulties, 
and  sufficient  time  should  be  allowed  so  that  most 
children  finish  the  tests.  Test  1 covers  addition  of  proper 
fractions;  Test  2,  addition  of  mixed  numbers;  Test  3, 
subtraction  of  proper  fractions;  and  Test  4,  subtraction 
of  mixed  numbers. 

If  the  children  have  considerable  difficulty,  reteach- 
ing is,  of  course,  necessary.  In  reteaching  for  Test  1, 
use  pages  171-176.  In  reteaching  for  Test  2,  use  pages 
177-182.  For  Test  3,  use  pages  186-189.  For  Test  4, 
use  page  185  and  pages  190-195. 


An  activity  for  able  pupils  that  might  be  used  in 
connection  with  this  lesson  is  described  on  page  259 
in  the  Expanded  Notes  for  page  18  and  in  Activity  9, 
page  360. 


Answers 


Test  1 

Test  2 

Test  3 

Test  4 

A 

1 

A 

6 

A 

1 6 

2 or  12 

A 

'stllD 

OO 

B 

B 

^20 

B 

2 

15 

B 

7A 

C 

lii 

C 

lOfor  loft 

C 

11 

24 

C 

7 

12 

D 

>24 

D 

14^ 

D 

7 

12 

D 

6j| 

E 

>12 

E 

20i% 

E 

5 

24 

E 

2ft 

F 

1 5 or 

F 

7t  or  7ft 

F 

1 5 

2 or  10 

F 

1 

G 

2^ 

G 

38U 

G 

3 12 

4 or  16 

G 

13 

15 

H 

> 16 

H 

40f 

H 

2 4 

5 or  10 

H 

.3  ,9 

64  or  612 

I 

1-^ 

>12 

I 

17i 

I 

7 

20 

I 

1 2 

5 or  10 

180 


I A store  had  36g  yd.  of  printed  cloth. 
13|  yd.  were  sold  in  2 hr.  Then  how 
many  yards  of  the  cloth  were  left  to 
be  sold? 

j Susan's  mother  bought  26  lb.  of 
tomatoes.  After  she  had  canned  some, 
she  had  3|  lb.  of  tomatoes  left.  How 
many  pounds  of  tomatoes  had  she 
canned? 

K Mrs.  Hope  needed  2?  cups  of 
powdered  sugar  to  make  frosting.  She 
found  she  had  only  l|  cups.  How  much 
more  powdered  sugar  did  she  need? 

L Mrs.  Hope  made  doz.  doughnuts. 
She  kept  2 doz.  for  her  family  and 
gave  the  rest  to  be  sold  at  the  school 
fair.  How  many  dozen  did  she  give 
for  the  school  fair? 


M A very  large  truck  and  its  load 
together  weighed  36  T.  The  truck 
weighed  ISj  T.  How  heavy  was  the 
load? 

N Jim  raked  leaves  before  dinner  one 
day.  Then  he  worked  for  | of  an  hour 
after  dinner  to  finish.  He  had  worked 
I2  hr.  in  all  raking  leaves.  How  long 
had  he  raked  leaves  before  dinner? 

o Pat  made  a model  boat  in  4|  hr. 

He  worked  2|  hr.  on  Friday,  and  did 
the  rest  of  the  work  on  Saturday. 

How  long  did  he  work  on  Saturday? 

p The  library  is  mi-  west  of  Bob’s 
house.  To  get  there.  Bob  walked 
3 mi.  west  to  the  bus  and  then  rode 
the  rest  of  the  way.  How  far  did  Bob 
ride  on  the  bus? 


Checking  up 


Test  1 y 

Test  2 y 

Tes,3  '> 

Test  4 

a i+i=n 

a 2l  + 3l=r\ 

A 

^ — T2  — n 

A 

iii-2i  = n 

□ K!  = n 

□ U+t  + 2^=n 

B 

t-|=n 

B 

13/0-6  = n 

H Hi+I=n 

Q 3|-F6i^=n 

c 

i-i  = n 

C 

5i-4§  = n 

H i+g+l=n 

□ 6fo+7z=n 

D 

i-k  = n 

D 

9i-2i  = n 

B R + Ki=n 

Q 9^-Flli=n 

E 

g~l=  n 

E 

8-5^  = n 

B I + 5 + 6to  = FI 

F 

= FI 

F 

6i-5i  = n 

0 i-F|-Fi  = n 

0 i7K2ii=n 

G 

i|-A=n 

G 

2|-ii  = npj 

EJ  i + f^=n 

Cl  24H-16i  = n 

H 

TO-2=n 

H 

7A-I=n“ 

n i+|=n 

□ ioi-F6|  = n 

1 

|-I=n 

1 

3A  — 2io  = n 

End 

.o(-block,.,«onod<ii,ion 

and  sul 

jtroction  of  fractions  197 

1 Have  the  pupils  vyork  on  these  tests  inde- 
pendently. Tell  them  to  write  their  answers  in 
simplest  form. 

2 After  the  pupils  have  corrected  their  work, 
do  any  reteaching  that  is  necessary. 


198-199  si<i.  „ip 

Expanded  Notes  for  this  lesson  ore  on  pages  332-333. 

Obiectives 

The  child  learns  about  time  zones,  standard  time,  and 
daylight-saving  time.  He  also  learns  about  the  24-hour 
method  of  expressing  time. 

Vocabulary 

New  words  page  198  world*,  zones,  east*,  standard. 
Pacific,  telephone*.  New  York*;  page  199  extra* 

Comments 

You  might  like  to  correlate  this  lesson  with  what 
pupils  have  been  learning  in  their  science  classes 
about  the  rotation  of  the  earth  and  how  it  causes  day 
and  night.  Suggestions  for  discussion  will  be  found 
in  the  Expanded  Notes  for  this  lesson. 

Once  the  children  realize  that  it  cannot  be  noon 
at  the  same  moment  everywhere,  they  are  prepared  to 
understand  how  the  time  changes  as  one  travels  across 
the  United  States.  The  three-hour  difference  between 


San  Francisco  time  and  New  York  time  then  ceases  to 
puzzle  the  children,  and  they  understand  the  reason 
for  moving  the  hands  of  a timepiece  forward  when 
traveling  from  west  to  east,  and  backward  when  trav- 
eling from  east  to  west. 

It  is  important  to  make  sure  that  the  pupils  understand 
the  meaning  and  proper  use  of  A.M.  and  P.M.  Bring 
out  the  fact  that  a “day"  has  24  hours  and  includes 
a night,  that  the  old  day  ends  at  midnight  and  a new 
day  begins. 

Children  should  know  that  the  24-hour  method  of 
expressing  time  is  used  by  military  services,  as  well 
as  by  some  air  lines  and  "ham’’  radio  operators. 

In  discussing  "daylight-saving”  time,  help  the  chil- 
dren discover  that  this  system  benefits  some  people 
and  inconveniences  others.  Bring  out  the  fact  that 
setting  the  clock  ahead  does  not  actually  add  more 
daylight  to  the  amount  of  daylight  in  24  hours,  but 
that  to  the  city  dweller  it  seems  to  do  so,  since  set- 
ting the  clock  ahead  and  getting  up  an  hour  earlier 
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is  a means  of  getting  an  extra  hour  of  daylight  in  the 

evening. 

Answers 

A Five 

B — 

C 9 A.M. 

D Mountain;  Central 

E Turn  your  clock  forward  1 hour  for  each  time  zone; 
turn  it  back  1 hour  for  each  time  zone 

F — 

G Great  confusion  would  result.  Instead  of  having  four 
time  zones  in  the  United  States,  we  would  have 
hundreds.  It  would  be  very  difficult  to  make  ap- 
pointments, to  conduct  business  efficiently,  to  have 
train  or  plane  schedules,  etc. 

H To  avoid  confusion 

I Setting  the  clock  forward  an  hour  adds  an  extra 
hour  of  daylight  to  the  end  of  the  day  because 
then  it  is  an  hour  later  when  it  gets  dark.  This 
hour  of  daylight  comes  from  starting  the  working 
day  earlier  according  to  standard  time. 


J 8:20  A.M.;  8:20  P.M. 
K 1300 
L 0100 
M 1235 


N 1530 
O 2400;  0000 
P 1200;  2400 
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Side  trip 


□ The  world  is  divided  into  24  time 
zones.  How  many  are  shown  on  the 
map?  In  which  zone  do  you  live? 

□ Name  the  zones  east  of  you.  Name 
the  zones  west  of  you. 


B 


H Look  at  the  clocks  on  the  map 
above.  They  show  what  the  standard 
time  is  in  each  of  the  other  zones  when 
it  is  noon  in  the  Pacific  Time  Zone. 
Imagine  that  you  live  in  California  and 
that  you  want  to  telephone  a friend  in 
New  York.  If  you  know  that  your  friend 
wants  you  to  call  him  at  noon  by  his 
clock,  when  should  you  telephone  by 
Pacific  Standard  Time? 


□ In  what  time  zone  will  it  be  noon 
when  it  is  two  o’clock  in  the  afternoon 
in  the  Eastern  Time  Zone?  In  what 
zone  will  it  be  one  o’clock? 

D If  you  travel  from  west  to  east, 
crossing  several  time  zones,  how 
should  you  change  your  clock?  How 
should  you  change  your  clock  when 
you  travel  from  east  to  west? 

□ What  time  is  it  now  in  your 
classroom?  What  time  is  it  now  in 
each  zone  on  the  map? 

C3  What  would  happen  if  everyone  E 
would  set  his  clock  at  12  noon  when  ^ 
the  sun  is  exactly  overhead? 
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1 Have  the  pupils  study  the  map.  Point  out  that 
the  easternmost  time  zone  shovYn  is  outside 
of  the  United  States.  Let  the  pupils  answer 
the  questions  in  Exercises  A and  B. 

2 Let  the  pupils  discover  what  the  difference 
in  time  is  between  one  zone  and  the  next.  Let 
someone  tell  what  the  time  difference  is  be- 
tween San  Francisco  and  New  York.  Then  let 
the  pupils  answer  the  questions  in  Exercises  C 
to  F.  (Pairs  of  able  pupils  might  take  turns 
dramatizing  phone  calls  while  the  rest  of  the 
class  checks  the  accuracy  of  the  statements 
made.  For  example,  "Hello.  Mary?  This  is 
Jean,  in  Denver.  It’s  6 P.M.  here.  What  time 
is  it  in  Atlanta?") 

3 Discuss  the  complications  that  would  arise  if 
there  were  hundreds  of  different  times  in  use 
in  the  United  States.  For  example,  how  would 
we  know  at  what  time  we  could  get  programs 
on  radio  and  TV,  meet  trains,  etc.? 


□ 


a What  towns  near  you  have  the  same 
time  as  you  do?  Why  is  it  a good  thing 
to  set  all  clocks  in  a zone  so  that  they 
tell  the  same  time? 


B 


□ In  some  places,  "daylight-saving” 
time  is  used  in  summer.  At  6 P.M. 
standard  time,  a clock  that  has  been 
set  for  daylight-saving  time  shows 
7 o'clock.  How  does  this  add  an  extra 
hour  of  daylight  to  the  end  of  the  day? 
Where  does  this  hour  of  daylight 
come  from? 


B 


Q Look  at  Clock  B above.  How  do 
you  write  the  time  it  shows  if  it  is 
morning?  How  do  you  write  the  time 
if  it  is  night?  Clock  A will  help  you. 


□ Picture  C shows  another  way  to 
write  time.  The  P.M.  hours  are  shown  Cl 
with  green  numerals.  How  is  1 P.M. 
expressed? 

□ A.  M.  hours  are  shown  with  white 
numerals.  How  is  1 A.M.  expressed? 

[Q  12:35  A.  M.  is  written  as  0035. 

How  is  12:35  P.M.  written? 

Cl  If  it  is  3:30  P.M. , how  do  you  write 
the  time  in  this  new  way? 
t3  Picture  C shows  two  ways  to  write 
the  time  at  midnight.  What  are  they? 

□ How  would  you  write  the  next  hour 
after  1100?  How  would  you  write  the 
next  hour  after  2300? 


1 Have  pupils  name  some  towns  in  their  time 
zone. 

2 Help  the  pupils  see  that  if  it  gets  dark  at 
8 P.M.  standard  time,  and  we  set  the  clock 
forward  1 hour,  it  will  then  get  dark  at  9 P.M. 
This  hour  of  daylight  is  not  added  to  the  num- 
ber of  daylight  hours  in  a day,  but  simply 
put  in  a different  place.  Help  the  pupils  see 
that  this  hour  comes  from  the  hour  we  might 
have  spent  in  bed  in  the  morning.  By  getting 
up  an  hour  earlier  (standard  time),  we  have 
more  light  at  the  end  of  the  day.  We  do  not 
lose  any  sleep,  because  we  keep  the  same 
daily  schedule. 

3 Let  someone  explain  the  meaning  and  use  of 
A.M.  and  P.M.  before  Exercise  J is  discussed. 

4 After  pupils  have  answered  the  questions  in 
Exercises  K to  P and  studied  Picture  C,  discuss 
the  advantages  of  the  24-hour  method. 


Thinking  straight 


Expanded  Nofes  for  this  lesson  ore  on  page  333. 


Objectives 

The  child  learns  to  use  short  cuts  that  help  him  to 
multiply  mentally.  He  also  practices  mental  calcula- 
tion in  addition  and  subtraction. 


Vocabulary 

There  are  no  new  words. 


Comments 

This  lesson  not  only  introduces  the  children  to  mental 
multiplication,  but  also  makes  explicit  use  of  the 
mathematical  principle  known  as  the  distributive  law. 
Suppose,  for  example,  38  is  to  be  multiplied  by  6. 
Then  38  may  be  thought  of  as  30  plus  8,  and  you  may 
multiply  30  by  6 and  multiply  8 by  6.  The  sum  of  these 
two  products  will  equal  the  product  6X38.  While  this 
principle  is  pointed  out  and  used  in  this  lesson,  it  is 
neither  necessary  nor  desirable  to  use  the  mathematical 
name  (distributive  law).  It  is  enough  to  show  how  a 


number  may  be  expressed  as  a sum  or  a difference 
of  two  numbers,  how  these  may  then  be  multiplied  sep- 
arately and  the  products  added  to  find  the  final  an- 
swer. You  may  wish  to  demonstrate  the  application  of 
the  distributive  law  on  the  board  in  this  way: 

6X38  = n 180  (6X30)  or  48  (6X8) 

38=30+8  _48  (6X8)  m (6X30) 

228  228 

You  may  point  out  that  although  in  mental  calcu- 
lation it  is  frequently  easier  to  multiply  the  tens  before 
the  ones,  the  answer  obtained  is  the  same  no  matter 
which  order  is  used  in  multiplying  and  then  adding 
the  partial  products. 

A different  approach  will  sometimes  be  easier.  Con- 
sider 6X38  again.  38  can  be  thought  of  as  40  — 2. 
This  time  we  can  multiply  as  follows:  6X40  = 240; 
6X2  = 12.  Since  the  multiplicand  was  increased  by  2, 
then  6X2  must  be  subtracted;  240  — 12  = 228.  When 
there  are  6 or  more  ones  in  the  multiplicand,  many 
pupils  will  prefer  the  method  just  outlined. 
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Encourage  the  child  to  use  any  method  he  finds  con- 
venient; the  opportunity  this  gives  him  to  develop  his 
own  ingenuity  is  one  that  should  not  be  missed.  There 
is  usually  more  than  one  way  to  compute  mentally,  and 
as  long  as  the  solution  is  correct,  the  way  one  goes 
about  it  is  not  important. 

The  last  block  of  exercises  on  the  page  provides 
a brief  review  of  mental  calculation  in  addition  and 
subtraction,  originally  taught  on  page  156.  Some  chil- 
dren may  need  to  look  again  at  the  work  on  page  156 
before  proceeding  with  these  exercises. 

Be  careful  not  to  set  up  unreasonable  standards  of 
achievement,  and  do  not  require  any  child  to  work 
beyond  his  capacity  when  he  calculates  “in  his  head.” 
Let  him  think  of  mental  calculation  as  an  ability  that 
will  be  convenient  in  many  everyday  situations. 

Answers 

(block  1) 

A 180  is  a partial  answer,  obtained  by  multiplying  part 
of  the  number  (30)  by  6.  When  the  other  part  of 
the  number  (8)  is  multiplied  by  6,  this  product  (48) 


is  another  partial  answer.  To  find  the  final  product, 
the  two  partial  products  must  be  added. 

B Andy  increased  the  number  to  be  multiplied  (38) 
by  2;  that  is,  his  product  was  6X2,  or  12,  more 
than  the  product  of  38  multiplied  by  6. 

C 7;  7;  420+28;  448 
D 8;  8;  8;  632 

E 2;  8X50=400;  8X2  = 16;  400+16=416 
F 50;  4X50=200;  4X3  = 12;  200-12  = 188 
G 7;  4X40  = 160;  4X7=28;  160+28  = 188 
H Responses  will  vary. 


(block  2) 

A 144 

F 342 

(block  3) 

A 117 

F 

24 

B 133 

G 138 

B 27 

G 

530 

C 228 

H 168 

C 38 

H 

286 

D 320 

I 312 

D 105 

I 

14 

E 144 

J 243 

E 118 

J 

535 

184 
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Bill,  lefsN 


try  multiplying 
n our  heads.  < 


1'd  do 


Let’s  try  6 times!  30  plus  8.  6timeo 
180.  6times  ' 
8 is  ^8.  ladd  180, 

, , - and  48.  The 

V ^ APi^swer is 228. 


D 


Now  1 1 1 trv' , 

I think  of  38  as40 
'minus  2.  6 times  40  is  240' 
and  6 times  2 is  12.  I subtract ' 
(l^from  240.  My  answer  is 228. 


□ In  Picture  A,  why  did  Bill  add  48 
to  180? 

□ In  Picture  B,  why  did  Andy  subtract 
12  from  240? 

□ t3  To  multiply  64  by  7,  think  of  64 
as  60  + 4.  Then  multiply  60  by  Ti  and 
multiply  4 by  . Now  what  do  you 
add?  What  is  the  answer? 

f3  To  multiply  79  by  8,  think  of  79 
as  80  — 1.  Then  multiply  80  by  _ and 
multiply  1 by  . Now  subtract  7 from 
640.  What  is  the  answer? 

H Multiply  52  by  8 in  your  head.  Use 
the  way  shown  in  Picture  A.  Think  of 
52  as  50 -PS. 

•3  Multiply  47  by  4 in  your  head.  Use 
the  way  shown  in  Picture  B.  Think  of 
47  as  -3. 
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B Use  the  way  shown  in  Picture  A 
to  multiply  47  by  4.  This  time  think 
of  47  as  40  + H. 


ID  When  you  multiply  47  by  4,  is  the 
work  easier  if  you  think  of  47  as 
40 -P  7 or  as  50  - 3? 


Multiply  in  your  head.  Use  the  way 
that  is  easier  for  you. 

A 6X24=n  F 9X38=n 


e 7X  19=n 
c 3X76=0 
D 5X64=0 
E 8X18  = n 


G 3X46=0 
H 7X24=n 
I 6 X 52  = n 
j 9X27  = n 


Do  these  examples  in  your  head. 

A 54-P63  = nraF  149- 125  = n 
B 46-19=0^^0  218-P312=  n 
c 81-43  = 0 H 624-338=0 

D 28  + 77  = 0 I 101-87=0 

i 95  + 23=0  J 446  + 89=0 


1 Have  two  boys  act  out  Picture  A.  Ask  another 
child  to  answer  Exercise  A.  The  rest  of  the 
class  may  participate  by  doing  the  computa- 
tion mentally,  if  they  can,  or  by  using  penciled 
notes. 

2 Dramatize  Picture  B and  discuss  Exercise  B 
in  the  same  way. 

3 Discuss  Exercises  C to  H,  calling  on  as  many 
children  as  you  can.  For  Exercise  H,  encourage 
the  children  to  justify  their  preference. 

4 Let  pairs  of  children  choose  exercises  from 
this  block  to  act  out.  Let  the  class  decide  if 
+e  methods  chosen  are  good. 

5 Before  the  children  do  these  exercises,  you 
may  wish  to  review  methods  of  mental  calcu 
lation  in  addition  and  subtraction  (see  page 
156  and  the  teaching  notes  for  that  page). 


201-202  Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Ob[ectives 

The  child  tests  his  ability  to  solve  problems  and  to 
compute  v^ith  v/hole  numbers  and  fractions. 

Vocabulary 

New  words  page  201  automobile* 

Comments 

An  achievement  test  on  problem  solving  is  presented  on 
page  201.  Allow  enough  time  so  that  everyone  has  an 
opportunity  to  complete  the  test.  The  ten  tests  which 
follow  on  page  202  are  not  to  be  treated  as  speed 
tests;  use  only  as  many  of  them  as  the  group  can 
reasonably  be  expected  to  complete  in  one  period. 

An  activity  for  the  able  pupils  that  might  be  used 
with  this  lesson  is  described  in  the  Expanded  Notes 
for  page  18,  page  259,  and  in  Activity  9,  page  360. 

Reteaching  chart 

The  pages  listed  below  tell  you  where  to  find  reteach- 
ing materials  if  you  need  them.  The  page  references 
are  to  Book  5 unless  otherwise  indicated. 
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Problem  Pages 

Problem 

Pages 

A 

43-45 

G 

20 

B 

96-100,19 

H 

20 

C 

101-104 

I 

21-22 

D 

19-22 

J 

40-42,  19 

E 

96-100,19 

K 

25,  86,  138-139 

F 

21 

L 

24 

Test 

Pages 

2 

Book  4:  24-27,  36 

-41,  45 

Book  5:  20  (for  Exercises  C,  1 

D,  E,  G,  H,  and  I) 

3 

Book  4:  24-27 

4 

Book  4:  36-41 , 45 

, 54 

Book  5:  43-45  (foi 

r Exercises  A,  B,  and  G), 

40-42  (for  Exercises  D,  H,  and  I) 

5 

61-64,  77,  164,  138-139  (for  Exercises  C and  E) 

6 

78-84,  91,  24  (for 

Exercises  C, 

D,  F,  H,  and  I) 

7 

171-176,  186-189, 

20  (for  Exercises  C,  D,  F,  G 

and  H) 

8 177-182,  190-195,  20  (for  Exercises  C,  D,  F,  G, 
and  H) 

9 171-176,  186-189,  40-42  (for  Exercises  B and  E), 
43-45  (for  Exercises  A,  G,  and  H) 


10  177-182,  190-195,  40-42  (for  Exercises  E and  G), 

43-45  (for  Exercises  C,  D,  F,  and  I) 
n 140-142 

Answers 

Test  1 

A 144-[36]  = 108  G $19.32 + [$7.1 8]  = $26.50 

B $10.00 -($7.1 8)  H [$3.75] + $1.25 =$5.00 

=[$2.82]  I $67.95 -$52.00 =[$15.95] 

C (16)^[4]=4  J [203]-87=116or 

D 37-23=[14]or  87  + 116=[203] 

23 + [14] =37  K $5.46 -^$.07 =[78]  or 

E ($.75) + ($.36) + ($.90)  [78]  X $.07  = $5.46 

= [$2.01]  L 200^[25]=8 


F 

$8.75 -$6.95 

= [$1.80] 

Test  2 

Test  3 

Test  4 

Test  5 

A 

11,718 

A 

2055 

A 

4416 

A 146,083 

B 

12,015 

B 

19,659 

B 

1259 

B 134,234 

C 

2688 

C 

10,790 

C 

4707 

C 66 

D 

1618 

D 

21,170 

D 

5214 

D 17,725 

E 

1084 

E 

2176 

E 

4245 

E 29 

F 

6302 

F 

14,800 

F 

16,762 

F 211,864 

G 6057 

G 

100,011 

G 

47,802 

G 446,775 

H 

801 

H 

101,070 

H 

130,107 

H 355,352 

I 

2608 

I 

159,727 

I 53,628 

J 84,112 

Test  6 

Test  7 

Test  8 

Test  9 

A 

123  and  60 

rm.  A 1 

A 

IOtI 

A 1 3 

A 4 or  12 

B 

28  and  13 

rm, 

B \h 

B 

loA 

B i 

C 

27 

^ 15 

C 

3| 

c ^ 

D 

148 

^ A 

D 

3^ 

D M 

E 

81  and  3 rm. 

F 1 — 
t 124 

E 

iii 

E M 

F 

581 

F 

h 16 

F 

4 or  2i% 

F 24 

G 

194  and  29 

rm.  G 16 

G 

4 

G 

H 

503 

H 10 

H 

u 1 2 

H 5 or  10 

I 

86 

I 

I 

I 

J 

587  and  39 

rm. 

Test  10 

Test  11 

A 

5| 

F 7|or7 

-10 

12 

A 12/30  F 9/30 

B 

6ii 

G 28i  or 

28^  B 24/3 

G 50/12 

C 

H 5^  or  5 

• 8 
'T6 

C 4/5 

H 8/2 

D 

14^  or  14| 

I 5^ 

D 4/1 

E 

12tI 

E 25/45 
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Checking  up  □ 


Test  1 

□ Mrs.  Wood  had  144  flower  bulbs. 
Then  she  gave  some  of  her  bulbs  to  a 
neighbor.  She  had  108  bulbs  left  to 
plant.  How  many  bulbs  did  Mrs.  Wood 
give  to  her  neighbor? 

□ Mr.  Diamond  bought  a gallon  of 
paint  for  $4.29  and  a paint  brush  for 
$2.89.  He  gave  the  clerk  at  the  paint 
store  a lO  dollar  bill.  How  much  money 
should  the  clerk  have  given  him  in 
change? 

B Tony  mailed  some  packages  at  the 
post  office.  The  packages  weighed 
3 lb.,  5 lb.,  2 lb.,  and  6 lb.  What  was 
the  average  weight  of  the  packages? 

□ Miss  Parks  asked  each  of  the  37 
children  in  the  fifth  grade  to  bring 

a news  story  to  school.  23  children 
brought  news  stories  to  school  in  the 
morning.  How  many  of  the  children 
still  had  to  bring  their  news  stories? 

0 Sue  went  to  the  post  office  to  buy 
some  stamps.  She  bought  twenty-five 
Zi  stamps,  eighteen  2i  stamps,  and 
fifteen  6^  stamps.  How  much  money 
did  she  spend  for  all  the  stamps? 

□ Kathy  bought  a blue  dress  for 
$8.75  and  a red  dress  for  $6.95.  The 
blue  dress  cost  how  much  more  than 
the  red  dress?. 


B The  steam  engine  that  Don  wants 
to  buy  costs  $26.50.  He  has  $19.32. 

How  much  more  money  does  he  need 
before  he  can  buy  the  steam  engine? 

13  Mary  had  some  money  in  her  bank. 
Then  she  earned  $1.25  and  put  it  in 
her  bank.  Now  she  has  $5  altogether. 
How  much  money  was  in  her  bank 
before  she  earned  the  $1.25? 

n Jim’s  bicycle  cost  $52,  and  Don’s 
bicycle  cost  $67.95.  Jim’s  bicycle 
cost  how  much  less  than  Don's? 

n After  Bob  and  his  father  had  gone 
87  mi.  on  an  automobile  trip  from  their 
home  to  Newmarket,  they  saw  a sign 
that  said,  ‘‘116  mi.  to  Newmarket.” 

How  far  was  it  from  their  home  to 
Newmarket? 

□ Kathy  sold  ice  cream  at  the  school 
fair.  She  sold  it  at  7^  a dish.  At  the 
end  of  the  afternoon,  she  had  sold 
$5.46  worth.  How  many  dishes  of  ice 
cream  had  she  sold? 

B The  fifth-grade  boys  and  girls 
hoped  to  sell  200  tickets  for  a play. 

Eight  of  the  girls  said  they  would 
make  the  tickets.  If  each  of  the  girls 
made  the  same  number,  how  many  Q 
tickets  did  each  girl  make? 

Achievement  tests  tn  problem  solving  and  computotion  201 


Test  2 Q 

A 9176  + 2542  = n 
B 7670  + 4345  = n 
C 5006+0  = 7694 
D 1684+0  = 3302 
E 0 + 5874  = 6958 
F 2654  + 3648=0 
G 795+0  = 6852 
H 0 + 8947  = 9748 
I 0 + 1655  = 4263 

Test  5 

□ 287X509  = 0 

□ 82X  1637=0 
B 0X53  = 3498 

□ 25X709  = 0 
0 71X0  = 2059 
0 373  X 568  =0 
0 925  X 483  =0 
m 4132X86=0 
n 164X327  = 0 

□ 28X3004=0 

Test  9 

□ 1^-0  = ^ 
o n-i=^ 

B 1-^0 
B i-|=n 
0 o-|=§ 

0 i-i=n 
0 ii-o  = | 

B A— n = ^ 
n 1-^=0 
202 


Test  3 

Find  the  sum. 

A 365,  812,  581,  297 
B 6634,8701,4324 
C 2448,  6763,  1579 
D 9072,  7248,  4850 
E 919,  632,  455,  170 
F 2001,7244,5555 
G 48369,  51642 
H 93287,  7783 


Test  4 

□ 5634-0  = 1218 

□ 4006-0  = 2747 
B 9097-4390=0 

□ 0-3804=1410 
0 5944-1699  =0 
B 86470-69708=0 
0 78944  - 0 = 31142 
m 0-42559  = 87548 
a 0-68406  = 91321 


Test  6 

Test  7 

Test  8 

A 

7809  H-  63  = n 

A 

6 + s—  n 

□ 

3i+7^=0 

B 

545=19=n 

B 

i + A=  n 

□ 9|  + §=0 

C 

1485  H-  n = 55 

C 

n + |=i 

B 

0+12|=16| 

D 

E 

9176 -^n  = 62 

6483  = 80  = n 

D 

1+  0 = re 

0 

5i+n  = 8i 

F 

52871^0=91 

E 

1 + 1=  n 

0 

4|+6Hn 

G 

14191  H- 73=0 

F 

0 + g = B 

0 

0 + 9^=12j- 

H 

13581-^0  = 27 

G 

^+0  = 1 

0 

2i+0  = 4| 

1 

3354  0 = 39 

H 

n + TO  = i 

m 

111+0  = 14^ 

J 

27041-^46  = 0 

1 

5 + 1=0 

n 7A+8i=o 

Test  10 

Test  11 

A 9|-4Hn 

A 2 = 

. s 

5_25 

B 13^-6^=  0 

5 

30 

9 m 

C 5^-0  = 2|^ 

8 

.24 

3 _m 

D 17i-0  = 3r 

E 0-8^  = 4| 

“ r 

’ 

^ 10  30 

F 9i-0=li^ 

' % 

_ 4 

25  50 

G n-2l|=7Tl5 

40 

m 

6 E 

H lli^— 5^=0 

_ m 

.64  B , 

1 I5i-n  = i0i 

3 

1 

" l6  = Tl 

1 Give  this  test  v/ithout  a time  limit.  Direct  the 
pupils  to  write  an  equation  for  each  problem. 
Remind  them  that  in  a multiple-step  problem 
they  should  use  the  screen  to  hold  a place 
for  preliminary  answers  in  the  equation,  and 
an  n for  the  final  answer. 

2 Supply  the  children  with  correct  answers,  and 
let  them  verify  their  own  work.  Determine 
which  problems  have  given  the  class  the  most 
trouble.  Then  refer  to  the  Reteaching  Chart 
on  page  185  and  do  whatever  reteaching  is 
necessary. 


m 

1 Have  the  children  work  independently  on  these 
tests.  Assign  only  as  many  as  you  think  the 
pupils  can  reasonably  complete  in  the  allotted 
time.  Use  as  many  class  periods  as  necessary 
to  complete  all  the  tests. 

2 After  the  pupils  have  corrected  their  work, 
refer  to  the  Reteaching  Chart  for  any  needed 
reteaching.  In  some  cases  the  error  will  lie 
in  the  pupil’s  computation;  in  others,  the 
pupil  will  have  misinterpreted  the  equation. 
Plan  your  reteaching  according  to  which  type 
of  error  is  involved. 


203  Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  extends  his  knowledge  of  division  to  include 
dividing  by  numbers  whose  numerals  have  three  figures. 

Vocabulary 

There  are  no  new  words. 

Comments 

The  principles  that  were  used  for  one-figure  and 
two-figure  divisors  are  used  when  the  divisor^has  three 
figures.  It  is  a good  idea  to  let  children  show  one 
another  the  different  ways  to  work  a division  problem. 
Do  not  expect  all  children  to  be  very  efficient  at  esti- 
mioting  partial  quotients,  particularly  when  they  are 
working  with  larger  numbers.  A method  of  estimating 
quotients  is  taught  on  pages  205-206. 

Answers 

(block  1) 

B 7 and  22  rm.  D 410  F 104 

C 187  and  350  rm.  E 615  and  2 rm.  G 34  and  141  rm. 


H 82  K 205  M 90 

I 49  and  5 rm.  L 97  N 802  and  42  rm. 

J 16  and  205  rm. 

(block  2) 


A 170 

G 

15 

M 57  and  153  rm. 

B 907 

H 

82 

N 

750  and  24  rm. 

C 782 

1 

73  and  72 

rm.  O 408 

D 91 

J 

83 

P 

816 

E 36 

K 

272 

Q 370  and  135  rm. 

F 85 

L 

682 

R 

629 

(block  3) 

A if 

E lA 

I lA 

M t or  ^ 

B 1 

F 8^ 

J 3ji 

N 3A 

C Sf  or  3^ 

G 2| 

K 2^ 

O 1^  or  1-^ 

D 9jor9^ 

H 23 

L 7| 

P 9^ 

(block  4) 

A 648  hr. 

F 

46  wk. 

K 7 yd. 

P 492  things 

B 140  pk. 

G 

18  c. 

L 56  qt. 

Q 1440  min. 

C 92  tbs. 

H 

34,000  lb. 

M 120  yd. 

R 33  bu. 

D 1152  in. 

I 

3 min. 

N 636  mo. 

E 7 gal. 

J 

11  qt. 

O 36  pt. 

! 


Keeping  skillful 

□ 147232 287  = n 


b)  132 

37  32 
2*870 
S42 
s-m 

I 


|3oo 

200 


10 


I H i S e>0 


3 7JJ 

4 f 74 


£"00 


SJ3 


B 

□ 862-^  120=  n 
0 92354-:- 492  = n 
B 160310  H- 391  = n 
B 547352 890  = n 

□ 28600-^275  = 0 
0 9899-^-287  = 0 

□ 41574-:- 507=0 
O 30238-^617=0 
D 14829 914=0 

□ 32595 -M59=0 

□ 75369-^777=0 

□ 54810-^609=0 
CD  364952^455=0 


A 13604-0  = 8 g| 
B 81634-9  = 0 
C 54744-0  = 7 
D 546  4-0=6 
E 6844-19  = 0 
F 1955  4-0  = 23 
G 12754-85  = 0 
H 6478  4-0  = 79 
I 54014-73  = 0 
J 4233  4-51  = 0 
K 25568  4-94=0 
L 197784-0=29 
M 99004-171  = 0 
N 937744-125=0 
o 836404-0=205 
p 613632  4-0  = 752 
Q 678454-183  = 0 
R 5126354-0  = 815 


A i-i-|=o  0 

B 1-1=0 
C 0-fl^  = 5A 

0 12fi-fO  = 22i^ 

F 0-6|=li 
G 6|-0  = 3i 
H 14^-f-8ft=0 

1 ll§-f-0  = 12i 
J 8i-0  = 5i 

K 10j-f0  = 12^ 

L 8—0=1 
M 0-h-i  = fi 

N ii-H2Hn 
o n-|  = i^ 
p 2j-f6i=0 


□ 27  da.  = ^ hr.  Q 

□ 35  bu.  = ES  pk. 

0 ■ tbs.  = 46  fl.  oz. 
B Sin.  = 96 ft. 

B 56  pt.  = a gal. 

B 322  da.  = Swk. 

0 144  fl.  oz.  = a c. 

B Blb.  = 17T. 

D 180  sec.  = B min. 
a 22  pt.  = a qt. 

□ 252  in.  = H yd. 

□ BJqt.  = 14gal. 

CD  360  ft.  = ® yd. 

□ IE  mo.  = 53  yr. 

0 72c.  = apt. 

□ H things  = 41  doz. 
0 24  hr.  = B min. 

□ 132pk.  = Sbu. 


1 Discuss  these  examples,  bringing  out  the  fact 
that  the  same  procedure  is  used  with  three- 
figure  divisors  as  with  two-figure  divisors. 
Point  out  that  the  second  example  involves 
less  work  because  a larger  partial  quotient 
was  chosen  at  the  beginning. 

2 Assign  this  block  of  exercises  and  let  the 
pupils  work  independently.  Then  provide  an- 
swers so  everyone  can  verify  his  own  work. 

3 Have  the  pupils  work  on  these  exercises  in- 
dependently. 

4 Allow  the  pupils  to  refer  to  the  table  of 
equivalent  measures  on  page  93  as  they  need 
to  in  working  these  exercises. 
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Thinking  straight 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  how  to  round  off  numbers  to  suit 
various  situations.  He  also  uses  the  principle  that  he 
can  divide  a divisor  and  a dividend  by  the  same  mul- 
tiple of  ten  without  affecting  the  quotient. 

Vocabulary 

New  words  page  204  zero 
Comments 

The  main  purpose  of  this  lesson  is  to  teach  some  tech- 
niques that  the  child  will  use  when  he  learns  a new 
procedure  for  estimating  partial  quotients  in  divi- 
sion. One  important  idea  that  he  should  get  from  this 
lesson  is  that  numbers  can  be  rounded  either  up  or 
down  and  to  any  multiple  of  ten  (hundreds,  thousands, 
etc.)  as  may  be  desired. 

The  children  have  already  studied  some  techniques 
for  rounding  off  numbers.  (See  page  23.)  In  the  earlier 
lesson  the  emphasis  was  on  rounding  off  numbers  in 
the  millions  to  the  nearest  thousand,  hundred  thou- 
sand, or  million.  This  lesson  deals  with  rounding  off 
numbers  in  the  hundreds  and  thousands. 

Some  time  should  be  spent  in  discussing  the  value 
of  rounding  off  numbers;  for  example,  whether  numbers 
should  be  rounded  up  or  down,  and  what  degree  of 
approximation  is  desired;  that  is,  whether  a number 
rounded  to  the  nearest  hundred,  thousand,  etc.,  is 
close  enough  to  the  original  number  to  be  useful. 
Point  out,  too,  that  sometimes  no  rounding  off  should 
be  done  because  exact  quantities  should  be  used. 

The  lesson  also  applies  the  principle  that  if  both 
the  divisor  and  dividend  are  multiplied  or  divided 
by  the  same  multiple  of  ten,  the  quotient  will  not  be 
affected.  This  idea  was  introduced  in  the  lesson  on 
pages  136-137.  In  this  lesson  the  children  see  what 
happens  when  both  dividend  and  divisor  end  in  one  or 
two  zeros.  They  are  shown  that  the  best  short-cut  way 
to  divide  is  by  either  10  or  100,  depending  upon 
whether  both  numerals  end  in  one  or  two  zeros.  The 
children  should  see  that  the  result  of  dividing  by 
either  10  or  100  may  be  shown  by  crossing  out  one 
or  two  zeros. 


Answers 


(block  1) 


higher  hundred 

lower  hundred 

nearer  hundred 

A 

600 

500 

500 

B 

900 

800 

900 

C 

500 

400 

500 

D 

400 

300 

400 

E 

200 

100 

100 

F 

900 

800 

800 

G 

3200 

3100 

3200 

H 

300 

200 

200 

I 

1000 

900 

1000 

J 

2100 

2000 

2100 

K 

1000 

900 

900 

L 

1600 

1500 

1600 

(block  2) 

higher  thousand 

lower  thousand 

nearer  thousand 

M 

7000 

6000 

7000 

N 

6000 

5000 

6000 

O 

9000 

8000 

8000 

P 

10,000 

9000 

10,000 

Q 

24,000 

23,000 

24,000 

R 

12,000, 

11,000 

11,000 

S 

73,000 

72,000 

72,000 

T 

41 ,000 

40,000 

41,000 

U 

30,000 

29,000 

30,000 

V 

58,000 

57,000 

57,000 

W 

83,000 

82,000 

83,000 

X 

75,000 

74,000 

75,000 

(block  3) 

A Yes;  because  the  dividend,  162,  and  the  divisor, 
27,  have  been  divided  by  the  same  number,  3 
B Yes;  because  both  180  and  30  have  been  divided 
by  10 
C 6 
D 8 

E 30;  because  both  1500  and  50  must  be  divided  by 
the  same  number  (50  cannot  be  divided  by  100, 
only  10) 


F 90 

I 

8 

L 4 

O 44 

G 3 

J 

60 

M 12 

P 9 

H 32 

K 

90 

N 4 

Q 220 
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300 

Rounded  to 
the  higher 
hundred 


300 

Rounded  to 
the  nearer 
hundred 


200 


Rounded  to 
the  lower 
hundred 


□ 


-3164- 


4000  3000 


Rounded  to 
the  higher 
thousand 


Rounded  to 
the  nearer 
thousand 


3000 


Rounded  to 
the  lower 
thousand 


□ 


Round  each  of  the  following  numbers 
to  the  higher  hundred,  the  lower 
hundred,  and  the  nearer  hundred. 

For  Example  A you  would  have  600, 
500,  and  500. 

A 503  E 144  I 970 

B 872  r 823  j 2061 

C 455  G 3197  K 935 

D 391  H 208  L 1580 

Round  each  of  the  following  numbers 
to  the  higher  thousand,  the  lower 
thousand,  and  the  nearer  thousand. 
M 6542  Q 23769  u 29880 

N 5579  R 11368  v 57301 

o 8116  s 72384  w 82500 

P 9774  T 40698  x 74615 

A 162-^3  = 54,  and  27 -i- 3 = 9. 

Will  54 -H  9 give  the  same  answer  as 
162  H- 27?  Why?  B 

204  Rounding  numbers,  otedcsrotion  lor  esiimoling  quotienls 


B 180-M0=18,  and30H-10  = 3. 

Will  18  -T-  3 give  the  same  answer  as  u 
180 30?  Why? 

c The  short-cut  way  to  divide  180  by 
30  is  first  to  divide  each  number  by  lo£j 
180  30  = 18(^  -r-  3^.  The  answer  is  9. 

D The  short-cut  way  to  divide  3200 
by  400  is  first  to  divide  each  number 
by  100.  3200  ^ 400  = 32<j)(j)  ^ 4^(^. 

The  answer  is  ®. 

E 1500 50  = 150^-^51^,  or  B.  Why  0 
do  you  cross  out  one  zero  in  1500? 

Use  the  short  cut  and  then  divide. 

F 2700^  30  =n  L 1600  400  =nQ 

G 210-1-70=  n M 10800  = 900=0 
H 1600-1-50=0  N 3600 -i- 900=0 
I 640  = 80=0  o 22000  = 500  = 0 
j 4800-^-80=0  p 1800-^200  = 0 
K 5400  = 60=0  Q 44000-^200=0 


1 Have  the  pupils  study  these  two  charts  to  see 
examples  of  rounding  to  the  higher,  nearer, 
and  lower  hundred  and  thousand.  In  Chart 
B,  they  should  see  that  the  nearer  thousand 
to  3164  is  3000  because  164  is  not  over  half 
the  way  from  3000  to  4000. 

2 Let  the  pupils  take  turns  answering  these  ex- 
ercises. 

3 In  discussing  this  exercise,  remind  the  pupils 
of  their  earlier  work  on  page  136. 

4 Relate  this  exercise  to  Exercise  A.  Point  out 
that  both  numerals  end  in  zero. 

5 Have  the  children  verify  the  results  by  long 
division. 

6 Point  out  that  only  one  zero  can  be  crossed 
out  because  50  can  be  divided  only  by  10. 

7 Assign  these  exercises  as  written  work. 


205-206  Thinking  straight 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  a method  for  estimating  partial 
quotients. 

Vocabulary 

New  words  page  206  choose* 

Comments 

A useful  way  of  estimating  partial  quotients  in  divi- 
sion is  presented  in  this  lesson.  In  this  method  the 
child  never  gets  a partial  quotient  that  is  too  large. 
He  may  occasionally  estimate  a quotient  that  is  smaller 
than  the  maximum  he  could  use,  but  this  smaller  par- 
tial quotient  is  not  discarded — instead,  it  can  be  used 
in  the  computation. 

The  method,  presented  by  means  of  a cartoon  and 
examples  in  the  textbook,  involves  these  steps: 

(1)  For  divisors  less  than  100,  round  up  the  divisor 
to  the  next  10  or  100;  for  divisors  less  than 


1000,  round  them  up  to  the  next  1000.  Round 
down  the  dividend  to  a lower  multiple  of  100, 

1000,  etc.,  so  that  the  number  represented  by  the 
first  one  or  two  figures  is  exactly  divisible  by  the 
one  represented  by  the  first  figure  of  the  rounded- 
up  divisor.  For  example,  suppose  you  want  to 
divide  2963  by  84.  Round  84  up  to  90.  Round 
2963  down  to  2700,  because  you  want  a number 
divisible  by  9. 

(2)  Divide  both  trial  divisor  and  trial  dividend  by 
10  or  100.  Thus,  in  the  example  above,  think  of 
2700^90  as  270^9. 

(3)  Now  a good  partial  quotient  for  the  original  di- 
vision problem  is  easily  found.  For  this  example, 

30  is  a good  partial  quotient  to  start  with. 

Some  of  the  children  will  be  able  to  use  this  method 
without  pencil  and  paper;  others  will  need  to  use 
scratch  paper  to  write  the  rounded  numbers  and  find 
the  partial  quotient.  In  some  division  problems,  no 
rounding  off  is  necessary,  since  a good  partial  quo-  189 
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tient  will  be  immediately  apparent.  Or  in  some  cases, 
either  the  dividend  or  the  divisor  will  be  in  usable 
form  already,  and  only  one  of  the  numbers  will  have 
to  be  rounded  off. 

The  work  on  the  preceding  page  (204)  involving 
rounding  numbers  and  dividing  by  10  and  100  should 
have  given  the  children  the  necessary  background  for 
understanding  the  work  in  this  lesson. 

Very  slow  learners  may  find  any  definite  method  for 
estimating  quotients  difficult.  Instead,  they  may  be 
inclined  to  use  a trial-and-error  method.  Experience 
has  shown  that  when  they  use  a trial-and-error  method, 
they  will  generally  get  a trial  quotient  that  is  smaller 
than  the  maximum  partial  quotient  that  can  be  used. 
The  division  takes  longer  than  if  a maximum  partial 
quotient  were  found  at  the  beginning,  but  this  does 
not  mean  that  their  work  will  be  incorrect  or  wasted. 

Answers 

(block  1) 

A 74  and  441  rm.  C 183  and  191  rm. 

B 56  and  2 rm. 


(block  2) 

A 396  and  27  rm. 

B 68  and  22  rm. 

C 174  and  348  rm. 
D 113 

E 193  and  251  rm. 
F 724  and  23  rm. 
G 14 

H 134  and  22  rm. 

I 5 and  306  rm. 

J 542 

K 410  and  27  rm. 

L 135  and  277  rm. 


M 505 

N 492  and  46  rm. 
O 130  and  364  rm. 
P 541  and  54  rm. 
Q 322  and  27  rm. 

R 85  and  78  rm. 

S 86 

T 141  and  478  rm. 
U 95  and  176  rm. 
V 748 
W376 


Thinking  straight 


A 64895 -f- 871  = n 

871)64895- 

□ 


-Round  the  divisor  up  to  900. 

-Round  this  number  do\wn  to  63,000  because  the  63 
in  63,000  can  be  divided  by  the  9 in  900. 

.Why  can  you  cross  out  2 zeros  in  each  numeral? 
Now  divide  630  by  9.  You  can  either  do  this  work 
in  your  head  or  write  it  on  paper. 


871)64895 

60970 


70 


.Now  you  know  that  you  can  try  70  groups  of  871. 
70X871  = 60970 

Now  turn  the  page, 
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1 Let  two  children  read  the  dialogue.  Be  sure 
the  class  understands  that  first  the  divisor 
is  rounded  to  the  next  higher  decade.  Then 
point  out  that  the  number  to  be  divided  (do 
not  say  dividend}  is  rounded  down  to  a num- 
ber easily  divided  by  the  divisor. 

2 Ask  why  the  zeros  are  crossed  out.  Relate 
this  to  the  work  done  on  page  204. 

3 Have  the  children  try  multiplying  23  by  300 
mentally  to  see  if  they  get  6900.  You  may 
discuss  what  to  do  next. 

4 Have  the  pupils  notice  that  the  divisor  in  the 
new  example  is  rounded  up  to  the  next  hun- 
dred and  that  the  dividend  is  rounded  down 
to  63,000  because  63  in  63,000  is  divisible  by 
9 in  900.  Point  out  that  both  numbers  are 
divided  by  100.  Let  the  children  compute  on 
scratch  paper,  if  they  need  to,  and  also  mul- 
tiply 871  by  70  to  check  the  product  given. 


871)64895 

60970 

3925 


70 


a 

B 


• Round  the  divisor  up  to  900. 


Round  this  number  down  to  3600.  You  choose 
3600  because  the  36  in  3600  can  be  divided  by 
•the  9 in  900. 


.Why  can  you  cross  out  2 zeros  in  both  the  900 
and  the  3600?  How  do  you  know  that  you  can  now 
try  4 groups  of  871? 


871)64895 

70 

60970 

3925 

4' 

3484 

441 

74 

t ±. 


4X871  = 0 


What  is  the  answer? 


,B  3642H-65=n 

.Round  65  up  to  70. 

-Why  should  you  round 
this  down  to  3500? 
Why  do  you  first  try  50  groups  of  65? 


3 65)3642 


c 52163^-284=  n 


3284)52163 


.Round  this  up  to  & 

•Why  should  you  round 
this  down  to  30,000? 


Try  E groups  of  284  first. 

208 


□ 14283^36=nH 

□ 8114-M19=n 
H 72036  = 412  = n 

□ 2825  = 25  = n 

O 59116-^305  = 0 

□ 42739  = 59=0 
0 8442  H- 603  = 0 
(a  11546-^86=0 
n 2431 -f- 425=0 
D 9214-H17=0 

□ 38157  = 93  = 0 
a 39832  = 293=0 
Cl  8080=16  = 0 

a 45310  = 92  = 0 
0 73164=560  = 0 
Q 85532  H- 158=0 
H 9365 29  = 0 

□ 62128  H- 730=0 
B 6708  H- 78=0 

□ 91000 -H  642  = 0 
m 27631-^289=0 
S3  92004 -M23  = 0 
Ca  36848  = 98=0 


207-208 


Using  arithmetic 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  to  solve  problems  that  require  him  to 
find  how  much  more  or  less  one  fraction  or  mixed 
number  is  than  another.  He  also  learns  the  meaning  of 
the  word  difference  as  applied  to  subtraction. 

Vocabulary 

New  words  page  207  difference*;  page  208  farther* 

Comments 

In  this  lesson,  for  the  first  time,  the  pupils  encounter 
comparison  problems  that  involve  fractions  and  mixed 
numbers.  They  are  also  introduced  to  the  word 
difference  and  learn  that  finding  the  difference  is 
the  same  as  finding  how  much  greater  or  how  much 
smaller  one  quantity  is  than  another. 


Answers 

A 3i-2g  = [|)  C 57i-283  = [29j] 

B |yd.  D 29jlb. 


m 

1 In  discussing  the  rounding  procedures,  point 
out  that  871  is  rounded  up  to  the  same  num- 
ber it  was  before,  and  that  3925  is  rounded 
down  to  3600  because  the  36  is  divisible  by  9. 

2 Ask  why  the  result  of  dividing  the  divisor  and 
dividend  by  100  can  be  shown  by  crossing 
out  zeros. 

3 Be  sure  the  pupils  understand  why  4 is  used 
and  that  it  means  there  are  at  least  4 groups 
of  871  in  3925.  Let  them  verify  the  multi- 
plication and  subtraction.  Have  someone  give 
the  final  answer. 

4 Let  a pupil  go  to  the  chalkboard  and  find 
the  answer  to  this  example.  He  should  discuss 
each  step  with  the  class. 

5 Let  another  pupil  finish  the  example  in  the 
cartoon  on  page  205. 

6 Assign  these  exercises  as  written  work. 


E 

52|- 

-30i  = [22i|;  [22i] 

M 5^-. 

4 = 

[4] 

F 

6i- 

CN 

11 

N 37^- 

-34| 

= [2!] 

G 

2i- 

if- [A] 

o 3 i 
U 4 — 2 

-[4] 

1 

H 

50j- 

>-hK 

CN 

II 

oo 

-N- 

P 11- 

94  = 

nil 

I 

3li- 

-26i=[5] 

1 

0 

4 = 

[2il 

J 

3-2 

^=[|] 

R lA- 

-li% 

■=I 

:|];  [A] 

K 

40- 

29i  = [10i] 

S 2^- 

4= 

[|] 

L 

34- 

i2ii 

Keeping  skillful: 

(block  1) 

(block  2) 

(block  3) 

A 

12| 

H 1 

A 

13 

16 

A 

389,478 

B 

568 

I 3804 

B 

19ji 

B 

304 

C 

oil. 

712 

J 2^ 

C 

3^ 

C 

774 

D 

lOlfe 

K 34 

D 

41 

D 

82,081 

E 

188 

L 1787 

E 

18^  or  18 

6 

12 

E 

61,446 

F 

1503 

M 491 

F 

zl  z 2 

65  O'"  010 

F 

65 

G 

2| 

N 7|  or  7^ 

G 

2^  or  2^ 

G 

134,676 

H 

820 

I 

99,958 
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Using  arithmetic 

A Jane  has  Sj  yd.  of  red  cloth  and 
2gyd.  of  blue  cloth.  Jane’s  piece 
of  red  cloth  is  how  much  longer  than 
her  piece  of  blue  cloth? 


□ 


Number  of  yards  of  red  cloth. 


Number  of  yards  of  red 

cloth  equal  to  the  number 
of  yards  of  blue  cloth. 

, Imagine  these  as  gone. 


H2i=n 


You  must  find 
.this  number. 


Subtract  2g  from  Sj. 

Jane’s  piece  of  red  cloth  is  ■ yd. 
longer  than  her  piece  of  blue  cloth. 


B The  answer  for  Problem  A is  the 
difference  in  the  lengths  of  the  two 
pieces  of  cloth.  The  difference  in  the 
“ lengths  is  ■ yd. 


c Jack  weighs  57j  lb.,  and  his  little 
brother  weighs  281  lb.  Jack’s  brother 
weighs  how  much  less  than  Jack? 
Subtract  285  from  57^. 

0 Jack’s  brother  weighs  ■ lb.  less  than 
Jack. 


E Bob  is  52|  in.  tall,  and  his  little 
brother  is  SOj  in.  tall.  What  is  the 
difference  in  their  heights?  gj 
THINK  To  find  the  difference  in  their 
heights,  you  find  how  much  taller  or 
how  much  shorter  one  boy  is  than  the 
other. 

F Mrs.  Brown’s  family  uses  62  gal.  0 
of  milk  each  week.  Mrs.  Page’s  family 
uses  4 gal.  of  milk  each  week.  In  a 
week,  Mrs.  Page’s  family  uses  how 
much  less  milk  than  Mrs.  Brown’s 
family? 

G Mrs.  Diamond  used  2?  c.  of  flour 
for  bread  and  l|  c.  of  flour  for  cookies. 
She  used  how  much  more  flour  for 
bread  than  she  did  for  cookies? 

H Jim  is  SOj  in.  tall,  and  his  sister  is 
48|  in.  tall.  Jim’s  sister  is  how  much 
shorter  than  Jim? 

1 Jim’s  father  measured  two  trees 
that  he  had  cut  down.  One  was  31g  ft. 
high,  and  the  other  was  265  ft.  high. 
Find  the  difference  in  the  heights  of 
the  two  trees. 


□ 


D The  answer  for  Problem  C is  the 
difference  in  the  weights  of  the  two 
boys.  The  difference  in  their  weights  is 


■ lb. 


j Susan  goes  to  school  3 hr.  in  the 
morning  and  2?  hr.  in  the  afternoon. 
She  goes  to  school  how  much  longer 
in  the  morning  than  in  the  afternoon? 

Using  frocfions  in  comparison  siluQlions;  finding  the  differonca  , 


K A grocer  sold  29|  lb.  of  butter  on 
Q Wednesday  and  40  lb.  of  butter  on 
Thursday.  He  sold  how  much  less 
butter  on  Wednesday  than  he  did  on 
Thursday? 

t Sally’s  father  worked  in  the  yard 
for  I hr.  on  Friday  and  for  3?  hr.  on 
Saturday.  He  worked  how  many  fewer 
hours  on  Friday  than  on  Saturday? 

M Mrs.  Park  used  4?  lb.  of  sugar 
for  canning  apples  and  5?  lb.  for 
canning  peaches.  She  used  how  much 
more  sugar  for  the  peaches  than  she 
did  for  the  apples? 

N Sally  measured  two  pieces  of  cloth. 
One  was  34|  in.  long,  and  the  other 
was  375  in.  long.  Find  the  difference 
in  the  lengths  of  the  two  pieces 
of  cloth. 

o Paul  practiced  his  cornet  for  j hr. 
on  Friday  and  for  | hr.  on  Saturday. 


He  practiced  how  much  longer  on 
Saturday  than  he  did  on  Friday? 

p Jim’s  room  is  11  ft.  wide,  and 
Tony’s  room  is  9|  ft.  wide.  Find  the 
difference  in  the  widths  of  the  two 
rooms. 

Q Mrs.  Banks  bought  a chicken  that 
weighed  Sg  lb.  and  a whitefish  that 
weighed  2j  lb.  The  chicken  weighed 
how  much  more  than  the  fish? 

R The  school  is  1^  mi.  from  Bill’s 
house,  and  the  library  is  1^  mi.  from 
his  house.  The  library  is  how  mudh 
farther  away  from  Bill’s  house  than 
the  school  is? 

s Tom  weighed  the  two  largest  stones 
in  his  collection.  One  weighed  2l  lb., 
and  the  other  weighed  l|  lb.  What  was 
the  difference  in  the  weights  of  the 
two  stones?  0 


Keeping  skil^l 

Find  the  difference.  ^ 


A 18i,6i 
B 987,419 
c 111,  li 
D 25,14^ 

E 1000, 812 
F 9142,7639 
G 33i30| 

20B 


.H  9i8i 
I 6301, 2497 
J 6i,4A 
K 72i,  38i 
L 2700,913 
M 8468,7977 
N 21^14^ 


□ 

Find  the  sum. 

□ 6i,3i9| 

0 29i  111 
B 7i  9*,  If 
n 1^,  3i,  I, 

s 1.1. 


B 

O 834X467  = n 
□ nx  27  = 8208 
B 56Xn  = 43344 
0 79 X 1039=  n 
B 98X627  = n 
Q 49 Xn  =3185 
0 86 X 1566=  n 
0 nx  54  = 44280 
a 106X943  = n 


1 Make  sure  the  pupiis  see  that  this  is  a com- 
parative situation,  and  that  they  can  find 
hovY  much  longer  one  piece  is  than  the  other 
by  subtraction.  Then  discuss  the  equation.  Ask 
a pupil  to  perform  the  subtraction  at  the  board. 

2 Discuss  the  VYord  difference.  Make  sure  the 
pupils  understand  that  here  it  means  finding 
how  much  longer  one  piece  of  cloth  is  than 
the  other. 

3 Remind  the  pupils  that  finding  how  much  less 
involves  the  same  type  of  computation  as 
finding  how  much  more.  Have  the  equation 
and  computation  put  on  the  board. 

4 Again  discuss  the  use  of  the  word  difference. 

5 Point  out  that  difference  can  be  thought  of 
as  meaning  either  how  much  taller  or  how 
much  shorter. 

6 Assign  Problems  F to  S (K  to  S are  on  the 
next  page)  as  independent  written  work. 


1 Have  the  children  continue  to  solve  the  prob- 
lems. As  usual,  they  should  write  an  equation 
for  each  problem  and  show  the  computation. 

2 When  the  children  have  finished,  provide 
answers  and  discuss  those  problems  that 
caused  difficulty. 

3 Before  assigning  this  block  of  work,  tell  the 
children  that  "finding  the  difference"  can 
apply  to  any  two  numbers  and  that  it  means 
finding  how  much  more  or  less  one  number 
is  than  another. 

4 Tel!  the  pupils  to  use  the  computational  form 
when  they  do  these  exercises. 

5 Have  pupils  multiply  or  divide  as  necessary. 


209  Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  tor  this  lesson. 

Objectives 

The  child  practices  using  ratios  to  express  rates  and 
comparisons. 

Vocabulary 

New  words  page  209  decorations 

Comments 

The  purpose  of  this  lesson  is  to  give  the  children 
experience  that  will  help  them  reinforce  their  under- 
standing of  the  use  of  ratios. 

When  ratios  are  used  in  the  text  of  this  teaching 
guide,  they  are  written  as  12/14,  4/5,  etc.,  to  dis- 
tinguish them  from  fraction  numerals.  Do  not,  however, 
write  them  in  this  way  for  the  children. 

In  discussing  the  answers  to  Problems  A to  O,  be  sure 
the  pupils  are  aware  that  each  rate  or  comparison  situ- 
ation can  be  expressed  by  many  different  ratios.  Thus 
either  of  two  numerals  can  be  considered  as  the  first 
term,  and  reductions  can  be  made  both  upward  and 


downward.  For  example,  for  Problem  A,  the  ratio  can 
be  18/24,  which  can  be  reduced  to  3/4,  9/12,  36/48, 
54/72,  etc.  Or  the  children  can  think  of  comparing 
24  with  18,  in  which  case  the  ratio  becomes  24/18. 
This  can  be  reduced  to  4/3,  12/9,  48/36,  72/54,  etc. 
Since  there  are  so  many  possible  answers  for  these 
problems,  no  answers  are  given  in  the  answer  key. 

Answers 

(block  2) 


Only 

the  numerals  that  replace  the 

screen  are 

given. 

A 2 

E 18 

19  M 30 

Q 48 

U 36 

B 20 

F 10 

J 5 N 40 

R 6 

V 3 

C 3 

G 30 

K 22  O 17 

S 8 

W 4 

D 6 

H 4 

L 3 P 36 

T 18 

X 30 

Keeping  skillful 

For  each  exercise  below,  write  a 
ratio  to  express  a rate  or  a 
comparison.  When  you  have  done 
this,  write  another  ratio  to  express 
the  same  rate  or  comparison. 

Your  work  for  Exercise  A might  look 
like  this. 


i 


□ 

B 


□ Nancy  made  18  decorations. 
Carol  made  24  decorations. 

□ Bill  walked  4 mi.  in  2 hr. 

□ Mary  made  14  decorations  in 
40  minutes. 


□ Mrs.  Price  used  2 c.  of  sugar 
for  4 c.  of  apple  juice. 

B Mr.  Price  drove  260  mi.  in  6 hr. 

□ Bob  had  10  white  mice.  Tony  had 
5 white  mice. 

B Jim  had  27  model  cowboys.  Bill 
had  36  model  cowboys. 

Q Tony  has  read  54  pages  of  a 
book  about  stars.  Don  has  read 
100  pages  of  the  same  book. 

□ Mrs.  West  paid  39|!!  for  1 doz. 
oranges. 

□ Mrs.  West  used  2 t.  of  baking 
powder  for  4 c.  of  flour. 


□ Jane  bought  4 oz.  of  candy  for  21^. 

□ Bob  bought  25  sheets  of  notebook 
paper.  Don  bought  50  sheets  of  the  same 
kind  of  paper. 

En  Jane  bought  1 doz.  flowers  for  90(zf. 
d Tom  earned  $1.20.  Jack  earned  75jzf. 

E Ann  sold  42  birthday  cards.  Kathy  sold 
20  birthday  cards. 

Find  the  missing  numeral  in  each  example 


below. 

. 6 

B 

3 

■ 

7_ 

_42 

6 m 

4 

'12 

8 

2_m 

24 

_ 2 

18 

H 

3~30 

60 

H 

21 

7 

15  S 

11 

48 

12 

25“  5 

6 

12 

32^ 

m 

4 8 

27 

H 

3 

m ' 

3 B 

18 

2 

5 

'30 

9 m 

7 

14 

5 

.20 

10  20 

15 

m 

9 

'h 

14_28 

10 

_m 

44 

11 

5 H 

9 

36 

12^ 

B 

5 m 

51 

_■ 

16 

_ H 

6 36 

24 

8 

36 

9 

35  _ 5 

20 

24 

_72 

28  a 

72 

a 

10 

m 

209 


m 

1 Discuss  Example  A.  Have  the  pupils  observe 
that  either  numeral  can  be  used  as  the  first 
term  of  the  ratio.  Ask  the  pupils  to  give 
other  ratios  for  Example  A. 

2 After  the  pupils  have  finished  writing  the 
answers  to  this  set,  discuss  each  problem. 
Point  out  that  reductions  could  be  made  both 
upward  and  downward.  Have  the  pupils  tell 
whether  each  problem  describes  a rate  situa- 
tion or  a comparison  situation. 

3 Assign  this  set  of  exercises  as  written  work. 
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Moving  forward 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  how  to  use  a remainder  in  division 
to  express  the  answer  as  a mixed  number. 

Vocabulary 

There  are  no  new  words. 


Comments 

With  traditional  methods  of  teaching  division,  as  soon 
as  the  children  have  had  an  introduction  to  fractions, 
they  are  taught  to  use  the  remainder  with  the  divisor 
to  form  a fraction.  This  fraction  together  with  the 
whole  number  is  used  to  express  the  answer  as  a mixed 
number.  The  whole  procedure  is  carried  out  more  or 
less  mechanically  without  any  real  attention  to  what 
the  answer  means.  This  lesson  gives  the  children  some 
idea  of  the  significance  of  writing  a fraction  numeral 
in  the  answer  when  there  is  a remainder  in  a division 
problem. 

The  work  on  these  pages  shows  that  the  meaning  of 
the  fraction  depends  upon  whether  the  problem  in- 
volves partitive  or  quotitive  division.  In  partitive  divi- 
sion, the  fraction  represents  a part  of  one  of  the 
objects  that  are  being  put  into  equal  groups.  Thus, 
in  the  example  on  page  210,  the  fraction-  numeral  1 
represents  ^ of  an  apple. 

In  quotitive  division,  on  the  other  hand,  the  frac- 
tion represents  a part  of  one  of  the  groups  into  which 
the  objects  are  divided.  Thus,  in  the  example  on  page 
211,  the  i represents  i of  a group  (dozen).  In  the 
quotitive  division  case,  therefore,  the  fraction,  al- 
though it  represents  a part  of  one  group,  can  also 
represent  a number  of  whole  objects — in  this  case, 
6 eggs. 

A more  detailed  explanation  of  the  significance  and 
use  of  the  fraction  in  the  answer  will  be  given  in 
Grade  6.  Expressing  the  answer,  when  appropriate,  as 
a mixed  number  has  been  introduced  at  this  point  be- 
cause it  is  traditional  in  the  fifth  grade. 

If  the  pupils  have  trouble  understanding  the  example 
on  page  210,  it  might  be  helpful  to  dramatize  the 
situation  with  objects.  In  dividing  the  3 remaining 
apples  among  the  boys,  you  should  make  clear  that 


each  time  one  of  the  apples  is  cut  into  fourths,  each 
boy  will  get  one  of  the  equal  pieces  until  all  3 apples 
are  used  up. 

The  children  must  understand  that  they  should  never 
show  both  a remainder  and  a fraction  in  the  answer. 
In  the  text,  the  numeral  that  expresses  the  remainder 
is  crossed  out  when  a fraction  numeral  is  used  to  ex- 


press  the  answer  as  a mixed  number. 

Answers 

Page  211: 

C 6| 

F 9| 

I 687 

L 4Z3| 

D 9^ 

G 5| 

J 8l| 

M 35lf 

E 8| 

H 54| 

K ZZ| 

N 89| 

Page  212: 

A 2| 

E 5f 

I iz| 

M 6| 

B Zi 

F Zf 

J 24| 

N 39| 

C ]2j 

G 1Z| 

^ ^35 

D 111 

H 9| 

L 44 

Keeping  skillful: 

(block  1) 

A 6|ft. 

F 2§  doz. 

K I6|yd. 

E 2-]^  yd. 

B ll|qt. 

G 3|  yr. 

L 5 lb. 

Q 2I  da. 

C 37  wk. 

H Ilf  bu. 

M l|  yr. 

R 65  yd. 

D 23  pt. 

1 2|  gal. 

N 2I  gal. 

S 65  gal. 

E 3|lb. 

J 3|c. 

0 4 min. 

T l|lb. 

(block  2) 

A 12| 

F iforl 

9 

12 

B 2 

G 3 

C 22i 

H 9| 

D 5^ 

I Idfor 

15^ 

c o5  qIO 

E 96  or  9i2 

J IZ5  or 

17-^ 

194 


Moving  forward  Often  there  is  a remainder  in  a division  example. 

Now  you  will  learn  how  to  write  a fraction  numeral 
in  the  answer  when  there  is  a remainder. 


ft  W 


.Four  boys  decided  to  divide  39  apples  n 
equally  among  them.  How  many  apples  ** 
would  each  boy  get? 

39-^n  = 4 Divide  39  by  4. 


4j^ 

36 

3 


B 


-Each  boy  would  get 
9 whole  apples. 


-3  apples  would  be 
left  over. 


To  divide  the  3 left-over  apples,  the  boyspj 
would  have  to  cut  each  apple  into  4 equal 
pieces,  or  fourths. 


Each  boy  would  get  3 of  the  equal  pieces. 
Each  boy  would  get  | of  an  apple. 

Instead  of  leaving  3 afl 
a remainder,  write  a 
fraction  numeral  in  the 
answer.  The  numerator 
will  be  the  remainder,  3. 
The  denominator  will  be 
the  divisor,  4. 


□ 

4}39 

36 


91 


Each  boy  would  get  9?  apples. 


210  W,mnga,, 


A Patsy  and  Sue  made  27  cupcakes 
and  shared  them  equally.  How  many 
cupcakes  did  each  girl  get? 
27H-n=2  Divide  27  by  2. 

27  2 = H and  H remainder 

You  may  say  that  each  girl  got 
132  cupcakes.  How  do  you  get  the  2? 


B Kathy  weighs  74  lb..  Sue  weighs  B 
68  lb.,  Carol  weighs  75  lb.,  and  Ruth 
weighs  69  lb.  What  is  the  average 
weight  of  the  4 girls? 
a-Hn  = 4 Divide  286  by  4. 

Why  do  you  use  4 in  the  equation? 

The  average  weight  of  the  girls  is 
7lTlb.,  or  71-fib. 


Use  each  remainder  to  write  a fraction  numeral 
in  simplest  form  in  the  answer.  fcj 

c52H-n  = 8 F58H-n=6  I 137  4-n  = 2 i 1421 -t-n  = 3 

D37-^n  = 4 G22-^n  = 4 j 326 -^n  = 4 m 2462^11  = 7 

E74H-n  = 9 H 273^n  = 5 k619-M1  = 8 n 804H-n  = 9 


Ruth  gathered  30  eggs.  She  gathered  gj 

Q how  many  dozen  eggs? 

30^12  = n 


12)^ 

6 


.There  are  2 dozen 
eggs. 


■6  eggs  are  left  over. 


The  6 left-over  eggs  are  part  of  a dozen. 
.They  are  r,  or  2,  of  a dozen. 


12)30 

24 


9-1  < 

2-12 


.Use  the  remainder 
to  write  a fraction 
numeral  in  the  answer. 
Write  H for  the 
numerator.  Write  a 
for  the  denominator. 


Ruth  gathered  2^  doz.,  or  2^  doz.,  eggs. 
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1 Ask  the  pupils  to  read  the  problem.  They 
should  see  that  this  is  a sharing  type  of 
problem. 

2 Discuss  the  computation  and  relate  it  to 
the  picture. 

3 Point  out  that  the  3 apples  must  be  shared 
equally  by  the  4 boys.  Ask  for  suggestions 
as  to  how  the  4 boys  can  share  the  3 apples. 
Then  have  someone  read  the  text  and  explain 
what  is  happening  in  the  picture. 

4 Have  someone  explain  how  the  new  answer, 
9|-,  is  shown  in  the  picture  and  have  him  com- 
pare it  with  the  first  answer,  9 and  3 re- 
mainder, and  Picture  A. 

5 Have  the  pupils  read  the  text  opposite  the 
quotient.  Be  sure  they  understand  what  to 
use  for  the  numerator  and  for  the  denominator. 

6 Have  pupils  note  that  the  remainder  3 is 
crossed  out  when  | is  written  in  the  answer. 


1 Read  the  problem  together  and  discuss  the 
equation.  Then  have  a pupil  divide  27  by  2 
at  the  board.  Ask  how  the  1 remaining  cup- 
cake can  be  divided  so  each  of  the  2 girls 
gets  an  equal  part.  Remind  pupils  that  the 
i should  be  written  with  the  answer  and  the 
remainder  1 should  be  crossed  out. 

2 Adapt  Note  1 to  this  problem. 

3 Assign  these  exercises  as  written  work. 

4 Have  the  class  read  the  new  problem  and 
note  that  they  are  to  find  the  number  of 
dozens,  not  the  size  of  the  groups.  Discuss  the 
equation  and  division. 

5 Note  that  the  6 leftover  eggs  fill  only  part 
of  a carton  holding  12  eggs.  The  fraction 
represented  is  Discuss  where  ^ is  written 
in  the  computation.  Point  out  that  the  re- 
mainder 6 is  crossed  out. 
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□ Mrs.  Long  said,  ‘‘We  have  used 
11  quarts  of  milk  this  week.”  This  was 
n equal  to  how  many  gallons? 
iiH-4=n 

11^4  = BandB  remainder 

Why  do  you  divide  by  4?  What  is  the 
remainder?  You  may  write  | in  the 
answer.  Does  the  | mean  quarts  or 
gallons?  11  qt.  = 2-i-gal. 


□ Jane  measured  a piece  of  crepe  p 
paper  and  found  that  it  was  87  in.  ® 
long.  She  said,  “I  have  l\  ft.  of  crepe 
paper.”  Was  Jane  correct? 

87-^12  = n 

87  -H  12  = H and  H remainder 

Why  do  you  divide  87  by  12?  The 
remainder  is  ■ in.  3 in.  are#,  or f, 
of  a foot.  87  in.  = 7-i-  ft. 


Use  each  remainder  to  write  a fraction  numeral  in 


simplest  form  in  the  answer. 

t3  25H-2  = n 

□ 38H-5=n 

n 

C 

LT) 

O 

□ 

76H-16=n 

□ 46-^-4=n 

0 7i-^4=n 

o 

294^  12=  n 

IZI 

54H-8=n 

B 17-^-3  = n 

m i9H-2  = n 

□ 

87H-35=n 

d 

Ii9-H3=n 

Now  you  should  be  able  to  write  a fraction  numeral 
in  the  answer  to  a division  example  when  there  is 
a remainder. 


Keeping  skillful 


If  there  is  a remainder,  remember  to  write  a fractio.i 
numeral  in  simplest  form  in  the  answer. 

A 74  in.  = H ft.  K 49  ft.  = B yd. 

L 80oz.  = ffllb. 


B 23  pt.  = H qt.  Q 
c 25da.  = Hwk. 

D 46  c.  = H pt. 

E 52oz.  = Hlb. 

F 32  things  = ■ doz. 

G 39  mo.  = ■ yr. 

H 47  pk.  =■  bu. 

I 17pt.  = Hgal. 
j 28fl.  oz.  = Hc. 
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M 18mo.  = Hyr. 

N 21pt.  = Hgal. 
o 240  sec.  = ■ min. 
p 75  in.  = ■ yd. 

Q 52  hr.  = ■ da. 

R 19  ft.  = ■ yd. 
s 27qt.  = Bgal. 

T 24oz.  = Blb. 


□ 

Find  the  sum. 
A 6i.i3i2^ 
B §,|,|,J 
c lOi,  11^ 

D i,3i  i| 

E 4i|,3§,  U 

F |,|,§ 

G 1*,|.4I 

H 2j,  i 6g 
I 5i2ii,7^ 
J 6i  1|,  8| 


m 

1 Have  the  pupils  read  the  problem  and  discuss 
the  equation.  Be  sure  they  understand  that 
the  3 remaining  quarts  represent  ^ of  a 
gallon. 

2 Ask  the  pupils  to  read  the  problem  and  dis- 
cuss the  equation.  Then  have  them  ansvYer 
the  questions  in  the  text.  Have  someone  com- 
pute at  the  board;  make  sure  that  he  puts  the 
numerals  in  the  correct  places.  At  this  point 
you  might  have  the  pupils  generalize  that  the 
remainder  aIvYays  tells  VYhat  the  numerator 
of  the  fraction  numeral  should  be,  and  the 
divisor  tells  VYhat  the  denominator  should  be. 

3 Assign  Exercises  C to  N as  VYritten  work.  Let 
pupils  each  put  a different  exercise  on  the 
board,  and  let  the  rest  of  the  class  discuss 
their  work 

4 Assign  these  exercises  as  written  work. 
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213-214 


Exploring  problems 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  to  make  judgments  in  handling  re- 
mainders in  division  problems. 


Vocabulary 

New  words  page  213  sensible;  page  214  gasoline 


Comments 

A previous  lesson  on  pages  105-106  directed  attention 
to  the  development  of  judgment  about  the  use  of  re- 
mainders in  division.  Refinement  of  this  judgment  is 
possible  now  that  the  child  knows  how  to  express  the 
answer  as  a mixed  number.  See  Charting  the  Course, 
page  335. 


Answers 

A 5|;  1;  It  was  divided  into  2 equal  pieces.  Yes;  yes 
B 5;  It  is  better  to  have  a remainder  because  it  is 
not  possible  to  have  a fraction  of  a balloon. 

C 4 packages 


D 4 children  in  each  of  5 cars  and  5 in  1 car 
E (20)^12  = n;  1|  doz. 

F 94^^n=3;  32^;  The  usual  practice  is  to  increase  the 
amount  to  the  next  higher  cent. 

G 49-^ n = 4;  12i  in.;  because  it  is  possible  to  measure 
and  cut  fractions  of  an  inch 
H 14^n=6;  2i;  yes;  because  a sandwich  can  be 
cut  into  thirds 
I (24)^16  = n;  li  lb. 

J $1.27-;-n  = 8;  157i^,  about  16^ 

K (165)-^n  = 6;  27^  min.,  or  about  27  min.;  No,  an 
average  often  does  not  need  to  be  exact. 

L 15^n=4;  3|  doz. 

M 75-;-16  = n;  4,  11  rm.;  5 boxes,  since  the  11  re- 
maining stones  will  partly  fill  another  box 
N $2.00-;-$.32  = n;  6i  gal.;  because  it  is  possible  to 
measure  and  buy  a fraction  of  a gallon 
O 69^-^-n  = 10;  6^^,  about  7<(. 

P 14-i-6  = n;  2i;  3,  because  to  get  the  2 extra  but- 
tons she  needs,  she  must  buy  another  card 


Exploring  problems 


□ Bill  and  David  shared  11  candy  bars 
Dlequally.  How  many  candy  bars  did  each 

boy  get? 

llH-n=2 

What  is  the  remainder  when  you  divide? 
Look  at  Picture  A.  The  candy  bars 
have  been  put  into  two  equal  groups. 
What  happened  to  the  1 left-over  bar? 

Is  it  possible  to  have  g candy  bar? 

Can  you  say  each  boy  got  bars? 

□ Three  girls  had  16  balloons  to 
share  equally.  How  many  balloons 
should  each  girl  have  taken? 

0i6H-n  = 3 

Look  at  Picture  B.  Each  girl  could 
have  ■ balloons. 

Is  it  more  sensible  to  use  a fraction  in 
the  answer  or  to  have  a remainder? 
Why? 


H Mrs.  Block  wants  to  buy  30  buns. 

The  buns  are  sold  in  packages  of  8. 

How  many  packages  should  she  buy? 
30-^8=n 

THINK  Which  answer  is  most  sensible, 

3 packages,  3|  packages,  or  4 0 

packages? 

□ Twenty-five  children  are  going 

to  the  zoo  in  6 cars.  If  they  try  Q 
to  divide  up  into  equal  groups,  how 
many  children  should  ride  in  each  car? 
25-^  n = 6 

THINK  Is  it  sensible  to  have  a fraction 
in  the  answer  to  Problem  D?  What 
should  be  done  with  the  1 child  who  is 
not  in  any  of  the  equal  groups? 

□ Ann  bought  2 packages  of  cookies_ 
There  were  10  cookies  in  a package.  U 
She  bought  how  many  dozen  cookies? 


□ Ellen  bought  1 can  of  peaches  at 
n the  rate  of  3 cans  for  94jzl.  Do  you 

think  she  had  to  pay  31^,  31gf!,  or  32iz! 
for  the  1 can?  Why  do  you  think  so? 
THINK  A fraction  of  a cent  is  usually 
counted  as  a whole  cent. 

S Jane  has  a ribbon  49  in.  long.  She 
wants  to  cut  it  into  4 equal  pieces. 

How  long  should  she  make  each  piece? 
THINK  Why  is  it  sensible  to  use 
a fraction  in  the  answer? 

□ Six  girls  took  14  sandwiches  on  a 
picnic  and  shared  them  equally.  How 
many  sandwiches  did  each  girl  get? 
THINK  In  Problem  H,  is  it  sensible 

to  have  a fraction  in  the  answer?  Why? 
n Kathy  bought  3 cans  of  salted  nuts. 
Each  can  held  8 oz.  of  nuts.  How 
many  pounds  of  nuts  did  she  buy? 
THINK  How  many  ounces  are  in  1 lb.? 

□ Don  saved  $1.27  in  8 weeks.  He 
saved  an  average  of  how  much  per 
week? 

THINK  Is  ISgji!  about  ISj?  or  about  16^? 
Which  answer  is  more  sensible  for 
Problem  J,  about  Ibi  or  about  16j!i? 


35  min.  on  Wednesday,  15  min.  on 
Thursday,  40  min.  on  Friday,  and 
25  min.  on  Saturday.  He  practiced 
an  average  of  how  many  minutes 
per  day  for  the  6 days? 

THINK  Is  the  remainder  important  in 
Problem  K?  Why  or  why  not? 

□ Mrs.  Turner  bought  15  doz.  eggs. 
She  shared  them  equally  with  3 other 
women.  How  many  dozen  eggs  did 
each  of  the  4 women  get? 

E!  Paul  is  putting  his  rock  collection 
in  boxes.  He  has  75  rocks,  and  he 
wants  to  put  16  rocks  in  each  box. 

How  many  boxes  will  he  need? 

d Mr.  Turner  spent  $2  for  gasoline 
for  his  car.  The  gasoline  cost  32j?  per 
gallon.  How  many  gallons  of  gasoline 
did  he  buy? 

THINK  Why  should  you  have  a fraction 
in  the  answer  to  Problem  N? 

a Mrs.  Turner  bought  a 10-lb.  bag 
of  potatoes  for  69jif.  The  potatoes  cost 
about  how  much  per  pound? 

□ Mrs.  Long  needs  14  buttons  to 
trim  Patsy’s  dress.  The  buttons  are 
sold  on  cards  of  6.  How  many  cards 

of  buttons  should  she  buy?  EJ 


□ Bill  practiced  his  cornet  30  min. 
on  Monday,  20  min.  on  Tuesday, 

^ Sometimes  you  use  the  remainder  in  a division  problem 

to  express  the  answer  with  a fraction.  Sometimes  you 
round  off  the  answer  to  a whole  number. 
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1 Read  Problem  A and  discuss  Picture  A.  Get  the 
children  to  decide  that  since  a candy  bar  can 
be  divided  into  equal  parts,  5^  bars  is  a 
sensible  answer.  Then  have  the  balance  of 
Problem  A read  and  the  questions  answered. 

2 Proceed  in  a similar  way  with  Problem  B and 
Picture  B.  Now  the  pupils  should  decide  that 
it  is  not  sensible  to  use  a fraction  in  the 
answer,  since  a balloon  is  destroyed  if  cut 
into  parts. 

3 The  pupils  should  see  that  this  answer  must 
be  rounded  up  to  4 because  Mrs.  Black  needs 
30  buns. 

4 Here  again  emphasize  the  common-sense  ap- 
proach. The  remainder  (1  child)  cannot  be 
disregarded,  and  the  answer  should  not  be 
expressed  as  a mixed  number. 

5 The  pupils  should  see  that  a mixed-number 
answer  is  acceptable  here. 


m 

1 The  children  should  work  these  problems  in- 
dependently. Remind  them  to  pay  special 
attention  to  the  suggestions  labeled  “Think." 

2 You  may  wish  to  discuss  the  problem  solu- 
tions with  the  class.  Be  sure  the  pupils  can 
justify  the  various  ways  they  have  expressed 
their  answers. 
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215-220 


Exploring  problems 


Expanded  Notes  for  this  lesson  ore  on  pages  337-340. 


Objectives 

The  child  learns  to  apply  his  knowledge  of  rate  to 
problem  solving. 


Vocabulary 

New  words  page  219  music*;  page  220  custard, 
hall*,  received* 

Comments 

All  problems  about  buying  items  at  a stated  price, 
traveling  at  so  many  miles  per  hour,  etc.,  are  based 
on  the  concept  of  rate.  Traditionally,  at  this  grade 
level,  the  child  has  been  taught  to  handle  only  the 
special  case  in  which  the  rate  is  given  for  one  item 
(10^  for  1 candy  bar,  50  miles  per  hour,  etc.)  and  the 
problem  is  to  find  the  total  for  several  of  these  items. 
In  solving  problems  of  this  kind,  the  children  have 
been  taught  to  use  multiplication  (in  the  examples 
above,  6X10(?  for  6 candy  bars,  3X50  miles  for  3 
hours).  For  the  more  general  case  in  which  the  rate 
may  be  given  in  such  forms  as  10^  for  3 bars  or  150 
miles  in  4 hours,  the  child  has  had  no  definite  pro- 
cedure to  follow.  Such  general  problems  have  usually 
been  left  for  the  sixth  grade,  at  which  time  the  child 
was  taught  to  attack  them  as  multiple-step  problems, 
but  was  given  very  little  help  in  solving  them. 

This  lesson  gives  the  child  a general  mathematical 
method  which  can  be  used  to  solve  rate  problems  of 
both  the  general  and  the  specialized  types  described 
above.  In  all  problems  of  this  nature,  two  ratios  (both 
expressing  the  same  rate)  are  involved.  Of  the  four 
terms  in  the  two  ratios,  three  terms  are  known  and 
one  term  is  unknown.  To  solve  the  problem,  it  is  neces- 
sary to  make  two  equal  ratios  and  then  compute  to 
find  the  value  of  the  unknown  term.  Suppose  you  want 
to  buy  9 cans  of  soup,  and  the  soup  is  priced  at  3 cans 
for  43<?.  How  much  money  will  you  need  for  9 cans? 
Two  expressions  of  rate  are  evident  in  this  problem: 
3 cans  per  43^  and  9 cans  per  n^.  Three  terms  are 
known:  3,  43,  9.  The  ixvknown  term  (n)  represents  the 
cost  of  9 cans.  The  rate  at  which  soup  is  sold  can  be 
expressed  by  the  ratio  3/43.  It  can  also  be  expressed 
by  the  ratio  9/n.  The  equation  3/43  = 9/n  then  gives 


a convenient  way  to  find  the  numeral  to  replace  n. 
Since  the  children  have  already  had  experience  in 
writing  ratios  to  express  rates  and  have  learned  how 
to  find  a numeral  to  complete  one  of  a pair  of  equal 
ratios  (see  pages  140-142  of  the  pupils'  book),  all  that 
remains  for  them  to  learn  here  is  how  to  make  the 
proper  equation. 

Stress  the  idea  that  it  is  not  important  which  nu- 
meral becomes  the  first  term  in  the  first  ratio.  But 
once  the  child  has  selected  the  numeral  that  is  to  be 
the  first  term  of  that  ratio,  he  must  be  consistent  when 
he  selects  the  first  term  in  the  equal  ratio.  The  first 
terms  of  the  two  ratios  must  represent  the  same  thing 
— dollars,  miles,  items,  etc.  In  the  above  example,  if 
he  chooses  to  write  the  price  for  3 cans  of  soup  as 
the  first  term  of  the  first  ratio,  he  must  write  n to  hold 
a place  for  the  price  of  9 cans  of  soup  as  the  first  term 
of  the  equal  ratio.  Thus,  instead  of  the  equation  above, 
his  equation  would  look  like  this:  43/3  = n/9.  Point 
out  to  the  pupils  that  all  of  the  illustrated  examples 
in  the  text  could  have  been  written  in  another  order; 
the  equation  for  the  problem  on  pages  215-216  could 
have  been  3/10  = 6/n;  the  equation  for  the  problem 
on  pages  216-217  could  have  been  8/60  = 2/n,  etc. 
Answers 

Pages  219-220: 

A 65/2  = [3251/10 
B 27/18=3/[2] 

C 25/10=75/130] 

D 140/8  = [35]/2;  $.35 
E 4/30=24/[180]  or  30/4  = [180]/24 
F 12/300=4/(1 00]  or  300/12  = [100]/4;  $1.00 
G 5/56= [251/280  or  56/5=280/(25] 

H 6/4  = [3]/2  or  4/6 =2/(3] 

I 9/2  = (271/6  or  2/9  = 6/(27] 

J 30/100  = 1260/(4200]  or  100/30  = [4200]/ 1260 
K 78/12=26/(4]  or  12/78  = (4]/26 
L 3/23  = 12/(92]  or  23/3=[92]/12;  $.92 
M 2/25=20/(250]  or  25/2  = [250]/20;  $2.50 
N 146/4=73/(2]  or  4/146  = [2]/73 
O 100/50= [201/10  or  50/100  = 10/(20] 

P 2/36  = (6)/[108]  or  36/2  = [108]/(6);  1 hr.  48  min. 


Exploring  problems 


Candy  bars  are  priced  at  lOif.  for  3 bars.  _ 
g Kathy  wants  to  buy  6 bars.  How  much  will  U 
she  have  to  pay  for  6 bars? 

This  ratio  shows  that 
the  bars  are  sold  at  the 
rate  of  10^  per  3 bars. 


□ 


.Kathy  wants  to  buy  6 bars.  You  do  not  know 
how  much  she  will  have  to  pay  for  them. 

Kathy  will  pay  for  6 bars  at  the  same  rate 
as  for  3 bars,  but  now  the  rate  will  be 
expressed  by  two  different  numerals. 

n Number  of  cents  Kathy 

will  pay  for  6 bars 

Number  of  bars  Kathy 

wants  to  buy 

You  must  find  the  numeral 
-that  replaces  n. 

The  ratio  n per  6 expresses 
the  same  rate  as  10  per  3. 


Now  turn  the  page. 

Applying  Itnowledge  ol  rote  fo  pfoblem  solving  215 


□ 

3 6 


computb 


.It  takes  2 groups  of  3 bars  to  make 

the  group  of  6 bars  that  Kathy  wants  to  buy. 


10_n 
3 6 
l__L 


You  can  multiply  3 by  2 
to  get  6. 


.It  takes  10^  to  pay  for  each  group 
of  3 bars.  It  will  take  2 groups  of  10^  to  pay 
for  2 groups  of  3 bars.  It  will  take  20jf. 


B 

"T" 

6 can  be  found  by 

I 

10 

multiplying  3 by  2.  So  0 

n 

the  numeral  that 

replaces  n can  be 

3 

~6 

found  by  multiplying 

10  by  2.  n = 20 

Kathy  will  have  to  pay  20jz!  for  the  6 bars. 


Mrs.  Cook  bought  8 bars  of  soap  for  60|z!. 
At  this  rate,  how  much  would  2 bars  cost? 


r 

60 

8 


.This  ratio  shows 
that  Mrs.  Cook  bought 
soap  at  the  rate  of  60^ 
for  8 bars. 


1 Help  the  pupils  see  that  a rate  is  stated  in 
this  problem,  and  that  the  problem  is  to  find 
another  way  to  express  this  same  rate,  using 
6 as  part  of  the  new  ratio. 

2 Discuss  the  written  arrangement  of  the  rate 
as  a ratio.  Make  sure  the  pupils  understand 
what  the  numerals  in  the  ratio  represent. 

3 Point  out  that  they  already  know  one  of  the 
numerals  for  the  new  ratio  [6],  but  that  they 
must  find  the  other  numeral,  which  will  rep- 
resent the  cost  of  6 bars  of  candy. 

4 Discuss  this  ratio.  Point  out  that  the  unknown 
price  is  written  above  the  line,  as  was  the 
price  in  the  original  ratio,  and  that  the  nu- 
meral for  the  number  of  bars  is  placed  below, 
as  it  was  in  the  original  ratio. 

5 Point  out  that  the  numeral  that  replaces  n 
must  make  the  equation  correct;  that  is,  the 
second  ratio  must  equal  the  first. 


1 Remind  the  pupils  that  they  have  already 
studied  how  to  change  a ratio  to  an  equiva- 
lent ratio  by  multiplying  or  dividing  both 
terms  by  the  same  number.  Relate  the  text  to 
Picture  C.  Point  out  that  since  they  can  mul- 
tiply 3 by  2 to  get  6,  they  can  also  multiply 
10  by  2. 

2 Have  the  pupils  note  in  Picture  D that  for 
each  group  of  3 bars  there  is  a group  of  10^. 
They  can  see  that  2 groups  of  10^  make  20^. 

3 After  someone  has  read  the  text  to  the  right 
of  the  equation,  write  the  completed  equation, 
10/3  = 20/6,  on  the  board.  Be  sure  the  pupils 
understand  that  the  equation  is  correct  be- 
cause both  10  and  3 can  be  multiplied  by 
the  same  number,  2,  to  get  the  20  and  6. 
Discuss  the  fact  that  20  means  20^.  Have  the 
pupils  read  20/6  as  a rate  [20  per  6]. 

4 Have  pupils  relate  the  picture  to  the  problem 
and  to  the  ratio  that  shows  the  rate  involved. 
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.You  do  not  know  how  much  2 bars  would 
cost. 

. Number  of  cents  2 bars 
will  cost 

, Number  of  bars 


□ 

H' 

1. 


The  rate  for  2 bars  is  the  same  as  the 
rate  for  8 bars,  but  the  rate  has  now  been 
expressed  by  different  numerals. 


60 

8 


You  must  find  the  numeral 
that  replaces  n. 


You  can  think  of  the  8 bars  as  divided 
.into  groups  of  2 bars.  There  are  4 groups. 


8 2 

T I 


You  can  divide  8 by  4 
to  get  2. 


It  takes  60|z!  to  pay  for  4 groups  of  2 bars. 


00 

jg  So  divide  60^  into  4 equal  groups  to  find 
ho\«  much  each  group  of  2 bars  cost. 

@ ® 

# # 

□ 

2 can  be  found  by  n 

J,  1 dividing  8 by  4.  So 

0Q  p the  numeral  that 

— = — replaces  ii  can  be 

0 Z found  by  dividing 

& ® 

@ # 

60  by  4.  »i=15 

2 bars  would  cost  IS)?. 

m 

@ ® 


compute 


Mrs.  Parks  paid  bli  for  some  grapefruit. 
They  were  priced  at  19jz!  for  2.  How  many 
grapefruit  did  she  buy? 


□ 


.What  do  19  and  2 stand  for? 


19^57 
2 n< 


What  do  57  and  n 
stand  for? 

You  must  find  the  numeral 
that  replaces  n. 


How  many  groups  of  19jz!  make  the  57jz!  that 
Mrs.  Parks  spent  for  grapefruit?  How  many 
.groups  of  2 grapefruit  did  she  buy? 


2 n 

I L 


You  can  multiply  19  by  |3 
H to  get  57.  So  you  can 
multiply  2 by  H to  get 
the  numeral  that 
replaces  n. 


Mrs.  Parks  bought  B grapefruit. 


Mrs.  Parks  also  bought  6 cans  of  baby 
food  for  76^.  The  baby  food  was  selling 
at  the  rate  of  how  many  cans  for  38|z;? 


.What  does  each  numeral 
in  this  ratio  stand  for? 


What  do  38  and  n 
in  this  ratio  stand  for? 


6 H' 


You  must  find  the  numeral 
that  replaces  n. 


1 Remind  the  pupils  that  in  the  ratio  60/8  the 
cost  was  placed  above  the  line.  Therefore, 
the  cost  [n]  should  be  placed  above  the  line 
here,  and  the  2 that  stands  for  the  number  of 
bars  should  be  written  below. 

2 Discuss  the  fact  that  the  two  ratios  are  equal 
and  express  the  same  rate. 

3 Point  out  that  the  pupils  know  the  cost  of 
8 bars  and  want  to  find  the  cost  of  2 bars, 
so  it  is  helpful  to  think  of  8 bars  as  4 groups 
of  2 bars.  Pupils  must  see  that  since  8 can 
be  divided  by  4 to  get  2,  60  should  also  be 
divided  by  4. 

4 Point  out  in  Picture  D that  since  the  8 bars 
were  divided  into  4 groups  of  2,  the  60^ 
should  be  divided  into  4 equal  groups. 

5 Have  someone  read  the  text  beside  the 
equation.  Then  write  the  completed  equation, 
60/8=15/2,  on  the  board.  Ask:  ‘‘How  do 
we  know  that  15  is  the  number  we  want?  Why 
divide  both  60  and  8 by  4,  and  not  by  2?” 
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1 Have  the  class  read  the  problem  and  study 
Picture  A. 

2 Discuss  the  equation  and  have  the  pupils  take 
turns  answering  the  questions  about  the  equa- 
tion. Then  ask:  “Why  is  57  written  above  the 
line  in  the  second  ratio?  Why  is  n written 
below?" 

3 The  pupils  should  see  in  Picture  B that  for 
every  group  of  19^  there  are  2 grapefruit. 
They  can  see  that  there  are  3 groups  of  19^ 
and  3 groups  of  2 grapefruit. 

4 Have  a pupil  read  the  text  beside  the  equa- 
tion, filling  in  the  answers  as  he  reads.  Then 
put  the  completed  equation  on  the  board. 
Ask:  “How  do  we  know  that  6 is  the  number 
we  want?  Why  do  we  multiply  both  19  and 
2 by  3,  instead  of  by  some  other  number?" 

5 Have  pupils  read  the  problem  and  answer 
the  questions  about  the  equation.  Then  ask: 
“Why  is  38  written  above  the  line?  Why  is 
n written  below?” 


@ ® © 


compute 


□ 


Think  of  the  76^  as  divided  into  groups 
of  38j<.  There  are  B groups  of  38ji!. 
Then  think  of  6 c^ns  as  B i 
of  B cans. 


□ 


6 n B 

T T 


You  can  divide  76  by 
B to  get  38.  So  you 
can  divide  6 by  H 
to  get  the  numeral 
that  replaces  n. 


The  baby  food  was  selling  at  the  rate 
of  B cans  for  38j!!. 


I 


B 


A Mr.  Cook  traveled  65  mi.  in  2 hr. 
in  his  car.  At  this  rate,  how  far  could  he 
travel  in  10  hr.  in  his  car? 


c Paul  paid  75^  for  some  balloons. 
They  were  priced  at  10  for  25j!!.  How 
many  balloons  did  Paul  buy? 


r 

2 

L 


T 

_n_ 

10 


.65  and  the  numeral 
you  will  get  for  n 
tell  how  many  miles. 


2 means  2 hr. 
.10  means  10  hr. 


I r 

10  n 

t L_ 


What  do  25  and  75 
stand  for? 


What  do  10  and  n 
stand  for? 


B There  were  27  pupils  in  the  music 
class.  The  class  had  18  music  books. 
This  was  a rate  of  how  many  books 


for  every  3 pupils? 


rr 

18  n 

LL 


What  do  27  and  3 
stand  for? 


What  do  18  and  n 
stand  for? 


D Mrs.  White  bought  8 cans  of  corn 
for  $1.40.  At  the  same  rate,  how 
much  would  2 cans  of  this  corn  have 
cost?  ^ 


1 1 

140  n 


.What  do  140  and  i 
stand  for? 


What  do  8 and  2 
.stand  for? 
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E Sally  is  making  24  invitations  to  a 
n party.  She  thinks  that  she  can  make 
4 invitations  in  about  30  min.  It  will 
take  her  about  how  many  minutes 
to  make  the  24  invitations? 

_4^24 

30  n 4 24 


j F David  saved  $3  in  12  weeks.  He 

! saved  at  the  same  rate  during  all  this 

, time.  How  much  money  did  he  save 

I in  4 weeks?  B 


I 

I 


ii.=f  300 

300  n 12  4 

Why  can  $3  be  thought  of  as  300? 


G John  has  a new  book  that  has  280 
pages.  He  has  read  56  pages  in  5 days. 
At  this  rate,  how  many  days  will  it  take 
him  to  read  the  whole  book? 

A=:JL  56  _ 280 

56  280  5 n 


J The  fifth  graders  collected  paper 
and  sold  it  for  30j!!  per  100  pounds. 
They  received  $12.60  for  all  the  paper 
that  they  sold.  How  many  pounds 
of  paper  did  they  sell? 

K Mrs.  Brown  paid  78^  for  1 dozen 
cakes  of  soap.  She  bought  the  soap  EJ 
at  the  rate  of  how  many  cakes  for  26^? 

L At  another  store  Mrs.  Brown  saw 
the  same  kind  of  soap  priced  at 
3 cakes  for  23^.  How  much  would 
12  cakes  of  soap  cost  at  this  store? 

M Ruth  bought  20  noisemakers  for  a 
party.  They  were  priced  at  2 for  25j!i. 
How  much  did  she  pay  for  all  of  them? 

N On  a trip,  Mr.  Black  drove  146  mi. 
in  4 hr.  Then  he  still  had  73  mi.  to  go. 
He  traveled  at  the  same  rate  for  the 
next  73  mi.  How  long  did  it  take  him 
to  travel  the  73  mi.? 


H When  Mrs.  White  made  a custard, 
she  used  6 eggs  for  4 cups  of  milk. 
How  many  eggs  should  she  have  used 
if  she  had  used  only  2 cups  of  milk? 


6_n  4 2 

4 2 6 n 


I On  a bicycle  trip.  Bill  and  his 
gj  friends  rode  9 miles  in  2 hours.  At  this 
rate,  how  many  miles  could  they  ride 
in  6 hours? 
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o Kathy  used  100  ft.  of  crepe  paper 
to  decorate  50  ft.  of  the  school  hall. 

She  still  had  10  ft.  of  the  hall  to 
decorate.  How  many  feet  of  crepe 
paper  did  she  need  for  the  10  ft.? 
p Paul  and  his  friends  went  on  an'  PI 
8-mi.  hike.  They  walked  the  first  2 mi. 
in  36  min.  If  they  kept  walking  at  this 
rate,  how  long  did  it  take  them  to  go 
the  rest  of  the  way? 

Now  you  should  know  how  to  express  rates  by  using  El 
ratios  and  how  to  use  these  ratios  to  solve  problems. 


m 

1 Pupils  should  be  able  to  fill  in  the  numerals 
in  place  of  the  screens  in  the  text  by  referring 
to  the  picture. 

2 Hove  someone  read  the  text  at  the  right  of 
the  equation  and  fill  in  the  numerals  that  re- 
place the  screens.  Then  ask:  “How  do  we 
know  that  3 is  the  number  we  want?  Why 
do  we  choose  to  divide  both  76  and  6 by 
2,  instead  of  by  some  other  number?" 

3 For  the  remaining  problems  on  this  page,  dis- 
cuss the  equations  for  each.  Be  sure  the  pupils 
can  explain  what  each  numeral,  including  n, 
stands  for  in  each  equation.  Be  sure  they  can 
tell  you  why  they  can  multiply  or  divide  by  a 
certain  number  to  get  the  numeral  that  re- 
places n.  Then  have  them  find  the  answers 
and  state  them  as  rates  [325  mi.  per  10  hr.]. 

4 In  Problem  D,  be  sure  the  pupils  understand 
that  the  $1.40  is  expressed  in  the  equation 
as  140  cents.  The  answer  will  represent  cents. 


m 

1 In  each  of  the  first  four  problems,  discuss 
why  both  of  the  given  equations  are  correct. 
Then  have  the  class  find  the  answers. 

2 In  this  problem,  be  sure  the  pupils  understand 
that  they  can  think  of  the  $3.00  as  300  cents, 
so  that  the  numeral  they  put  in  the  first  ratio 
is  300.  Remind  them  that  their  answer  will 
represent  cents. 

3 Assign  Problems  I to  O as  written  work.  Re- 
mind the  pupils  to  think  of  money  as  cents 
in  the  ratio  equations,  then  change  the  an- 
swers to  dollars  if  necessary. 

4 The  pupils  should  think  of  1 dozen  cakes  of 
soap  as  12  cakes  of  soap. 

5 Assign  this  problem  to  the  able  pupils. 

6 Write  the  completed  equations  on  the  board 
and  let  the  pupils  verify  their  work.  For  each 
problem,  discuss  how  the  answer  was  found. 
Give  individual  help  as  necessary. 
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221-226  Exploring  problems 

Expanded  Notes  for  this  lesson  are  on  pages  340-342. 

Objectives 

The  child  learns  to  solve  problems  involving  compari- 
sons by  using  ratios  for  making  equations. 

Vocabulary 

New  words  page  225  while*,  machine*;  page  226 
Steve,  arrived*,  band* 

Comments 

The  children  have  just  learned  how  to  use  ratios  to 
make  ratio  equations  for  rate  situations  (see  page  198 
of  these  Lesson  Briefs).  They  should  have  no  trouble 
working  problems  involving  comparisons.  Both  types 
of  problems  are  solved  in  the  same  way.  The  result  of 
a comparison  is  expressed  by  a ratio,  and  an  equiva- 
lent ratio  is  to  be  made,  one  term  of  which  is  known 
and  the  other  is  to  be  found.  As  you  did  for  rate  prob- 
lems, stress  the  fact  that  it  is  not  important  which 
numeral  is  the  first  term  of  the  first  ratio,  but  that  the 
first  term  in  the  second  ratio  must  represent  the  same 


kind  of  things.  For  example,  if  the  first  term  of  one 
ratio  refers  to  Bob's  money,  the  first  term  of  the  equal 
ratio  must  also  refer  to  Bob’s  money.  The  pupils  should 
understand  that  equations  for  the  problems  in  the 
text  could  have  been  written  in  different  ways;  thus, 
the  equation  for  the  problem  on  pages  221-222  could 
have  been  15/25  = n/125. 

Answers 

Pages  225-226; 

A 5/6=30/[36]  C 50/120=10/[24] 

B 2/3  = L6]/9  D 10/12=[5]/6 

E 4/6  = 56/[84]  or  6/4=[S4]/56 
F 16/12  = [4]/3  or  12/16  = 3/[4] 

G 30/35  = [180]/2 10  or  35/30=21 0/[l  80] 

H 500/350  = [50]/35  or  350/500=35/(50] 

I 18/12=90/(60]  or  12/18=(60]/90 
J 60/80  = 15/(20]  or  80/60  = (20]/15;  20^ 

K 3/4=(9]/12  or  4/3  = 12/(9] 

L 160/120  = 40/(30]  or  120/1 60  = (30]/40 
M 150/80=15/(8]  or  80/150  = (8]/15 
N 39/26  = (3]/2  or  26/39=2/(3] 
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@ @ 


John  earns  25^  a day,  and  Bob  earns  15^ 

Q a day.  When  John  has  earned  $1.25,  how  U 
much  will  Bob  have  earned? 


.This  ratio  compares 
the  amount  John 
earns  in  a day  with 
the  amount  Bob  earns 
in  a day. 


I 

15 


When  John  has  earned  $1.25,  the  ratio  that 
you  use  to  compare  his  earnings  with  Bob’s 
will  be  equal  to  the  ratio  25  to  15. 

2 2 Number  of  cents 

~ ^ 


John  has  earned 
Number  of  cents 
Bob  will  have  earned 


The  ratio  125  to  n expresses  the  same 
comparison  as  25  to  15. 

John’s  earnings 
in  cents 


Bob’s  earnings 
in  cents.  You  must 
find  the  numeral  that 
replaces  n. 

Now  turn  the  page. 

dgo  of  comporisor  to  problem  solving  221 


1 Ask  the  pupils  to  read  the  problem  and  indi- 
cate which  group  of  coins  represents  John's 
earnings  and  which  represents  Bob’s.  Help 
them  to  state  the  comparison  made  in  this 
problem  and  to  see  that  they  are  to  find 
another  way  to  express  it. 

2 Discuss  the  ratio  that  expresses  the  compari- 
son. Point  out  that  the  numeral  for  John’s 
money  is  above  the  line  and  that  the  numeral 
for  Bob’s  is  below  the  line. 

3 Be  sure  that  the  pupils  understand  that  we 
are  now  going  to  express  the  comparison  with 
different  numerals,  one  of  which  we  know. 
Ask:  “The  numeral  for  whose  money  is  above 
the  line?  n holds  a place  for  what  numeral?’’ 
Relate  the  ratio  to  Picture  B. 

4 Help  the  pupils  see  that  these  two  ratios 
are  equal  because  any  comparison  between 
John’s  money  and  Bob’s  money  is  always  to 
be  the  same. 


compute 


John  has  to  earn  5 groups  of  25^  before  he 
has  earned  a total  of  $1.25.  Think  of  $1.25 
as  125|z!. 

^ You  can  multiply  25  by  5 

t08e.l25. 

15  n H 


Every  time  John  earns  25^,  Bob  earns 

Qj  So  when  John  has  earned  5 groups  of  25jz!, 
or  $1.25,  Bob  will  have  earned  5 groups 
of  15j!!.  He  will  have  earned  75?!. 


15  n 


You  can  multiply  25  by 
5 to  get  125.  So  you  can 
multiply  15  by  5 to  get 
the  numeral  that  replaces  n. 
.n  = 75 


Bob  will  have  earned  75?!  when  John  has 
earned  $1.25. 


One  day  Tony  picked  12  qt.  of  berries.  In 
the  same  time,  Bill  picked  8 qt.  How  many 
quarts  did  Tony  pick  for  each  2 qt.  that  Bill 
picked? 

^ This  ratio  compares 

12  the  number  of  quarts 


8 


Tony  picked  with  the 
number  of  quarts 
that  Bill  picked. 


You  do  not  know  how  many  quarts  Tony 

g picked  for  each  group  of  2 qt.  Bill  picked. 
But  you  can  make  a ratio  that  compares 
the  unknown  number  of  quarts  that  Tony 
picked  with  the  2 qt.  that  Bill  picked. 
n< Number  of  quarts  Tony  picked 

n « 

2< Number  of  quarts  Bill  picked 

The  ratio  n to  2 expresses  the  same 
comparison  as  the  ratio  12  to  8. 

^ Number  of  quarts 

12  n gj  Tony  picked 

8 2 Number  of  quarts 

t 1 Bill  picked 


Think  of  Bill’s  8 qt.  as  divided  into  groups 
of  2 qt.  There  are  4 groups. 


12_n 

8 2^ 


2 can  be  found  by— 
.dividing  8 by  4.  tl 


Think  of  Tony’s  12  quarts  as  divided 
into  4 equal  groups  of  3 quarts. 


.2  can  be  found  by 
dividing  8 by  4.  So  the 


= _ numeral  that  replaces  n 

8 2 can  be  found  by  dividing 

12  by  4.  Ti  = 3 

Tony  picked  3 qt.  for  each  2 qt.  Bill  picked. 
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1 Have  the  pupils  relate  the  text  to  the  pic- 
ture. 

2 Draw  attention  to  the  equation.  Remind  the 

pupils  that  to  change  a ratio  to  an  equiva- 
lent one,  they  must  multiply  or  divide  the 

numbers  represented  in  both  terms  by  the 

same  number. 

3 Have  the  pupils  note  in  Picture  D that  for 

each  75i  of  John's  there  is  a matching  15^ 
of  Bob’s.  Since  there  are  5 groups  of  25^, 

there  are  5 groups  of  ]5i,  or  a total  of  75<t.. 

4 Point  out  that  the  completed  equation  25/15 
= 125/75  is  correct  because  when  both  25 
and  15  are  multiplied  by  5 the  result  is  125 
and  75. 

5 Have  the  pupils  read  the  new  problem  and 
relate  Picture  A to  it  and  to  the  ratio.  Point 
out  that  the  number  of  quarts  Bill  picked  is 
represented  by  the  numeral  below  the  line. 


m 

1 Have  someone  explain  the  new  ratio  and  why 
it  is  n/2  instead  of  2/n. 

2 Explain  that  the  two  ratios  are  equal  because 
the  result  of  the  comparison  must  be  the  same 
both  times  it  is  made. 

3 Get  the  pupils  to  see  that  Bill  has  4 groups 
of  2 quarts. 

4 Be  sure  tbe  pupils  understand  that  Tony's  12 
quarts  must  be  thought  of  as  divided  into  4 
equal  groups,  just  as  Bill’s  are. 

5 Ask:  "By  what  number  can  we  divide  8 to 
get  the  2?  Which  picture  shows  this?  By  what 
number  can  we  also  divide  12  to  find  the  num- 
ber whose  numeral  replaces  n?  Which  picture 
shows  this?" 
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Jim  buys  20  stamps  a month  for  his  Q 
collection,  and  Don  buys  16  stamps 
a month.  How  many  stamps  will  Jim  have 
bought  when  Don  has  bought  48  stamps? 

What  do  the  20  and  16  stand  for? 


-What  do  the  n and  48 
stand  for? 

B 


r 


20 

16' 


n_ 

48 


compute 


©13©© 

©©SI© 


©©©© 


©Utiia© 

©©©© 

Emmm 


How  many  groups  of  16  stamps  make  the 
48  stamps  that  Don  has  bought?  Jim  will 
then  have  bought  ■ groups  of  20  stamps. 

48  can  be  found  by 
multiplying  16  by  ■.  How 
do  you  find  the  numeral 
that  replaces  n? 

Jim  will  have  bought  ■ stamps  when  Don 
has  bought  48  stamps. 
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Paul  planted  36  young  trees,  and  Tom 
planted  24.  How  many  trees  did  Tom  plant 
for  each  group  of  18  that  Paul  planted? 

.What  does  each  numeral  stand  for? 


r 

24  n 


-What  do  the  18  and  n 
stand  for? 


+ t t 

^ ^ -f  t 
t ft 

ih  4' t f 
4-f  ^4- 
444  4 


compute 


4 4 4 

4 4 4 
4 44 

f 44- 
4 4 4 
f 4 4 


You  can  think  of  the  36  trees  as  n 
divided  into  groups  of  18  trees.  U 
There  are  B groups. 

0 P 10  18  can  be  found  by 

= _ dividing  36  by  ■.  How 
do  you  find  the  numeral 
.that  replaces  n? 

Tom  planted  S trees  for  each  18  trees 
that  Paul  planted. 


24  n 


□ Mr.  Price’s  car  uses  5 gal.  of 
gasoline  while  Mr.  Brown’s  car  uses 
6 gal.  When  Mr.  Price’s  car  has  used 
30  gal.  of  gasoline,  how  many  gallons 
will  Mr.  Brown’s  car  have  used? 

.The  5 and  the  30  stand 
for  the  number  of  gallons 
used  by  Mr.  Price’s  car. 

B 

The  6 and  the  n stand 
for  the  number  of  gallons 
.used  by  Mr.  Brown’s  car. 


H A large  wheel  on  a machine  turns 
50  times  a minute.  A smaller  wheel 
on  the  same  machine  turns  120  times 
a minute.  When  the  larger  wheel  has 
turned  10  times,  how  many  times  has 
the  smaller  wheel  turned? 


11 

6 n 

LL 


120' 


10 

n 


.What  do  the  50  and 
the  10  stand  for? 


What  do  the  120 
.and  the  n stand  for? 


B 


□ Jack  cut  up  2 bu.  of  seed  potatoes 
while  Jim  cut  up  3 bu.  How  many 
bushels  of  potatoes  did  Jack  cut  up 
while  Jim  cut  up  9 bu.? 

^ ^ What  do  the  2 and  the 

2^  n stand  for? 

_^n 

3 9 What  do  the  3 and  the 

f -r  9 stand  for? 


□ Mrs.  Bird  has  a picture  that  is 
10  in.  wide  and  12  in.  long.  She  wants 
to  have  a small  print  made  that  will  be 
only  6 in.  long.  How  wide  will  this  small 
print  be?  — 

. What  do  the  10  and 

.c  X 

the  n stand  for? 


10 

12 


What  do  the  12  and 
-the  6 stand  for? 
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Have  the  pupils  read  the  problem.  In  Picture  A 
have  someone  tell  VYhich  group  of  stamps 
is  Jim's  and  VYhich  is  Don’s. 

Ask  a pupil  to  answer  the  questions  about  the 
equation.  Emphasize  the  idea  that  20  and  n 
must  both  represent  the  number  of  Jim’s 
stamps  at  different  times  and  that  both  16 
and  48  must  represent  the  number  of  Don’s 
stamps  at  those  same  times. 

Ask:  "How  many  groups  of  16  stamps  equal 
the  48  stamps  that  Don  bought?  Why  must 
there  also  be  3 groups  of  20  stamps  for  Jim?” 
Ask:  "By  what  number  can  16  be  multiplied 
to  get  48?  By  what  must  20  be  multiplied  to 
find  the  number  that  n represents?  What 
would  be  wrong  if  we  multiplied  20  by  some 
other  number?” 

Ask  the  pupils  to  relate  the  equation  to  the 
problem  and  picture.  Discuss  why  18  is  written 
above  the  line  and  n below  the  line. 
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Let  someone  use  the  picture  to  explain  the 
procedures  for  finding  the  numeral  that  re- 
places the  screen.  Ask,  "By  what  number 
must  24  be  divided  to  find  the  number  that 
n represents?” 

Discuss  the  reasons  for  writing  the  second 
ratio  as  30/n  instead  of  n/30.  Ask:  "By  what 
do  we  multiply  5 to  get  30?  How  do  we  find 
the  number  that  n represents?" 

Discuss  how  this  problem  differs  from  Prob- 
lem A.  Ask,  "How  do  we  know  that  we  should 
multiply  2 by  3?” 

Direct  attention  to  the  first  terms,  50  and  10. 
Ask:  "What  can  we  do  with  50  to  get  10? 
What  must  we  do  with  120  to  get  the  number 
that  n represents?” 

Discuss  the  ways  in  which  this  equation  is 
similar  to  and  different  from  the  equation  for 
Problem  C.  Ask:  "Do  we  divide  or  multiply? 
By  what?  Why?” 


□ Patsy  saves  4 pennies  a day,  and 
Q Jane  saves  6 pennies  a day.  When 
Patsy  has  saved  56  pennies,  how 
many  pennies  will  Jane  have  saved? 
4.  56 
6‘ 


6 n 
n 4 56 


B Bob  rode  16  mi.  on  his  bicycle 
during  the  same  time  that  Jim  rode 

□ 12  mi.  on  his  bicycle.  How  far  did  Bob 
ride  during  the  time  that  Jim  rode 
3 mi.? 

i®  = n 12^3 
12  3 16  n 

0 Mr.  Page  and  Mr.  White  left  at 
the  same  time  to  drive  from  Garden 
City  to  Grand  Springs,  a distance 
j^of  210  mi.  Mr.  Page  drove  at  30  mi. 
^per  hour,  and  Mr.  White  drove  at 

35  mi.  per  hour.  How  far  had  Mr.  Page 
driven  when  Mr.  White  had  arrived 
at  Grand  Springs? 

SO^JL  35  _ 210 
35  210  °'^30  n 

Q In  a race,  one  car  traveled  500  mi. 
while  a second  car  traveled  350  mi. 
n How  far  had  the  first  car  traveled  when 
the  second  car  had  traveled  35  mi.? 

350 _ 35 
350  35  500  n 


n The  Point  Diamond  lighthouse  rjj 
flashes  18  times  while  the  Point  “ 
Jupiter  lighthouse  flashes  12  times. 
When  the  Point  Diamond  lighthouse 
has  flashed  90  times,  how  many  times 
has  the  Point  Jupiter  lighthouse 
flashed? 

D Mary  saved  SOj?,  and  Tony  saved 
80j?.  How  much  money  did  Tony  save 
for  each  15j^  that  Mary  saved? 

□ Steve  has  a picture  that  is  3 in. 
wide  and  4 in.  long.  He  plans  to  have 
a larger  picture  made  that  will  be  12  in. 
long.  How  wide  will  this  larger  picture 
be? 

n A machine  made  160  parts  a 
minute.  Another  machine  made  120 
parts  of  the  same  kind  in  a minute. 
When  the  first  machine  had  made 
40  parts,  how  many  parts  had  the 
second  machine  made? 

C3  Kathy  skated  150  ft.  while  Sally 
skated  80  ft.  For  each  15  ft.  that 
Kathy  skated,  how  far  did  Sally  skate? 

0 At  the  Burns  School,  39  boys  and 
26  girls  play  in  the  school  band.  How 
many  boys  play  in  the  band  for  each 
two  girls  that  play  in  the  band? 


Now  you  should  be  able  to  express  comparisons 
by  using  ratios.  You  should  also  be  able  to  use 
the  ratios  to  solve  problems. 
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Discuss  the  two  equations  for  this  problem, 
and  be  sure  that  the  pupils  understand  that 
either  way  of  writing  the  ratios  is  correct. 
Emphasize  the  fact  that  the  numerals  above 
the  line  must  represent  numbers  that  belong 
to  the  same  idea — for  example,  Patsy’s  pen- 
nies. Discuss  the  computational  procedure  for 
finding  the  number  that  n represents. 

Assign  these  problems  as  written  work.  Tell 
pupils  they  may  write  the  equation  whichever 
way  they  want  to,  but  they  must  be  consistent. 
Afterwards,  have  the  pupils  discuss  why  they 
multiplied  or  divided  in  each  equation. 


Exploring  problems 

Expanded  Notes  for  this  lesson  are  on  pages  342-344. 

Objectives 

The  child  learns  to  solve  problems  in  which  the  result 
i of  a comparison  of  two  groups  of  objects  is  expressed 
i in  terms  of  “times  as  many.’’ 


Vocabulary 

New  words  page  230  twice* 

Comments 

Problems  involving  “times  as  many"  have  traditionally 
been  taught  by  a short-cut  method  involving  division. 
Thus  Problem  A on  page  227  would  be  solved  by  divid- 
ing 16  by  8,  but  the  reason  for  this  method  of  solution 
has  never  been  made  clear  in  traditional  arithmetic 
programs.  In  Seeing  Through  Arithmetic  4,  an  introduc- 
tory lesson  sought  to  show  the  children  why  division 
could  be  used  and  to  help  them  see  that  the  problem 
situation  was  one  of  comparison.  (See  the  lesson  be- 
ginning on  page  170,  Book  4.)  Now  that  the  children 


have  studied  how  to  change  a ratio  to  an  equivalent 
ratio  in  comparative  problem  situations,  they  are  much 
more  ready  to  understand  the  solution  of  the  “times  as 
many"  situation. 

Problem  A is  really  the  same  type  as  the  problem 
discussed  on  pages  222-223,  except  that  the  expressed 
comparison  16  to  8,  or  16/8,  is  to  be  changed  to  an 
equivalent  ratio  in  which  the  second  term  is  1.  The 
real  problem  is  to  find  how  many  shells  Sally  found 
for  every  one  that  Kathy  found.  An  equation  that  de- 
scribes the  problem  can  be  written  in  the  form  16/8 
= n/l.  The  children  must  be  helped  to  understand  that 
the  expression  “times  as  many”  is  a way  of  expressing 
something  compared  with  1.  This  is  done  in  this  prob- 
lem by  changing  the  ratio  16  to  8 to  an  equal  ratio 
in  which  1 takes  the  place  of  8. 

You  will  want  to  continue  to  emphasize  the  fact  that 
the  children  must  be  consistent  in  making  ratios.  If 
the  numeral  that  represents  Sally's  shells  is  above  the 
line  in  the  first  ratio  of  the  equation,  then  the  other 
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numeral  that  also  represents  Sally's  shells  must  be 
above  the  line  in  the  second  ratio  in  the  equation. 

A problem  situation  is  also  presented  in  v^'hich  the 
children  know^  that  one  group  is  a certain  number  of 
times  as  many  as  another  group.  They  also  know  the 
number  of  things  in  one  group  and  must  find  the  num- 
ber of  things  in  the  other  group.  Problem  B on  page 
228  is  this  type  of  problem  and  is  illustrated  by  a pic- 
ture that  shows  that  "3  times  as  many”  means  3 buns 
for  every  1 bun.  This  fact  is  represented  by  the  ratio 
3/1.  The  children  also  know  that  Ann  has  12  buns. 
The  equation  for  the  problem  situation  is  3/l=n/12. 
Problem  C concerns  a situation  in  which  the  20  arrow- 
heads Tony  has  are  known  to  be  4 times  as  many  as 
Paul  has.  The  second  term  of  the  desired  ratio  is  to  be 
found,  and  the  equation  is  4/l=20/n. 

Answers 

Pages  229-230: 

D 5/l=[90]/18;  90^  G 12/4=[3]/l 

E 9/3  = [3]/l  H 3/l=[69]/23 

F 3/l=15/[5]  I 2/l=40/[20] 


J 2/l=80/[40] 

K 30/15=[2]/l 
L 6/1  =[510]/85;  $5.10 
M 12/2=[6]/l 
N 2/l=28/[14] 


O 3/l=[36]/12 
P 2/l=[18]/9 
Q 50/25= [2]/l 
R 3/l=[21]/7 


Exploring  problems 


□ Sally  found  16  shells,  and  Kathy  Now  you  have  expressed  the  same 

found  8 shells.  Sally  found  how  many  comparison  with  two  equal  ratios. 

n times  as  many  shells  as  Kathy?  Look  at  the  equation  below. 


To  answer  the  question,  you  must  find 
how  many  shells  Sally  found  for  each 
shell  that  Kathy  found. 

First  compare  the  16  shells  that  Sally 
found  with  the  8 shells  that  Kathy 
found.  Look  at  Picture  A.  Write  a ratio 
to  express  this  comparison. 

J 0 ( Number  of  Sally’s  shells 

O « Number  of  Kathy's  shells 


16 

8 


1 can  be  found  by 
dividing  8 by  8.  So 
p the  numeral  that 

— replaces  n can  be 

1 FI  found  by  dividing  16 

T ^ by  8.  n = 2 


16_2 
8 1 B 


.Sally  found  2 shells 
for  each  shell  that 
Kathy  found.  Look  at 
Picture  B. 


B 


You  can  also  write  a ratio  to  show 
how  many  shells  Sally  found  for  each 
one  that  Kathy  found. 


p < Number  of  Sally’s  shells 


1 


Number  of  Kathy’s  shells 


Sally  found  2 times  as  many  shells  as 
Kathy. 

In  working  with  the  ratios,  you  found 
the  numeral  that  replaces  n by 
dividing  16  by  8.  Why  do  you  divide 
by  8? 


1 Tell  the  pupils  to  read  the  problem  and  iden- 
tify the  girls'  shells  in  Picture  A.  Help  them 
see  that  this  is  a comparative  situation. 

2 Discuss  how  to  express  the  comparison  by  a 
ratio. 

3 Tell  them  to  make  another  ratio  telling  how 
many  of  Sally’s  shells  there  are  for  each  1 
of  Kathy's.  Point  out  that  the  numeral  repre- 
senting Kathy's  shells  was  written  below  the 
line  in  the  first  ratio.  So  the  numeral  1,  which 
also  represents  her  shells,  must  also  be  written 
below  the  line.  Be  sure  they  understand  that 
n stands  for  the  number  of  Sally's  shells. 

4 Have  pupils  look  at  the  8 and  the  1 in  the 
equation  and  see  that  1 can  be  found  by 
dividing  8 by  8.  Discuss  the  fact  that  16  must 
also  be  divided  by  8. 

5 Point  out  that  the  new  ratio,  2 to  1,  and  Pic- 
ture B show  there  are  2 of  Sally's  shells  for 
every  1 of  Kathy's. 
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1 « 

^ ^ ^ 

^ ^ ^ 

^ ^ Q 

f;  iS  d d 

s 

<& 

n Q 

^ ^ ^ 

S 

1 

d 

B 

4444  4^44 

4 ♦ ♦ 

44^^  4441 


□ Ann  bought  12  buns.  Ruth  bought 
U 3 times  as  many  buns  as  Ann.  How 
many  buns  did  Ruth  buy? 

When  you  say  that  Ruth  bought  3 times 
0 as  many  buns  as  Ann,  you  know  that 
she  bought  3 buns  for  each  bun  that 
Ann  bought. 


In  working  with  the  ratios,  you  found 
the  numeral  that  replaces  n by 
multiplying  3 by  12.  Why  do  you 
multiply  by  12? 

0 Tony  has  20  arrowheads.  He  has  ■ 
4 times  as  many  arrowheads  as  Paul.l 
How  many  arrowheads  has  Paul? 


Look  at  Picture  C.  You  can  compare 
Ruth’s  buns  with  Ann’s  buns  by  using 
PI  the  ratio  3 to  1. 

You  can  also  compare  Ruth’s  buns  with 
Ann’s  buns  by  using  the  ratio  n to  12. 

12  can  be  found  by 
multiplying  1 by  12. 

So  the  numeral  that 
replaces  n can  be 
found  by  multiplying 
.3  by  12.n  = 36 


1~12 


1 12 
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Ruth  bought  36  buns. 


When  you  say  that  Tony  has  4 times  as 
many  arrowheads  as  Paul,  you  know 
that  Tony  has  4 arrowheads  tor  each 
one  that  Paul  has.  Look  at  Picture  D. 

Use  the  ratio  4 to  1 to  compare  Tony’s 
arrowheads  with  Paul’s.  The  ratio  20  to 
n also  compares  Tony’s  arrowheads 
with  Paul's.  The  two  ratios  express 
the  same  comparison  and  are  equal. 
Look  at  the  equation  below. 


4=20 
1 n 


20  can  be  found  by 
multiplying  4 by  5. 
So  the  numeral  that 
replaces  n can  be 
found  by  multiplying 
1 by  5.  n = 5 


Paul  has  Q 
2 5 arrowheads. 

In  working  with  the  ratios,  you  found 
the  numeral  that  replaces  n by  first 
dividing  20  by  4.  Then  you  multiplied 
1 by  m. 

□ Don  has  ISj?.  Jim  has  5 times  as 

much  money  as  Don.  How  much  money 

does  Jim  have?  B 

When  you  say  that  Jim  has  5 times  as 

much  money  as  Don,  you  know  that 

Jim  has  5 pennies  tor  each  one  of 

Don’s. 

, Jim’s  money  in  cents 

1 18 

t 1 Don’s  money  in  cents 

18  can  be  found  by  multiplying  1 by  18. 
How  can  you  find  the  numeral  that 
replaces  n? 

Why  can  you  find  how  much  money  Jim 
has  by  multiplying  5 by  18? 

B Andy  made  9 model  boats.  Tom 
ci  made  3 model  boats.  Andy  made  how 
many  times  as  many  boats  as  Tom? 


One  ratio  must  tell  how  many  boats 
Andy  made  tor  each  boat  Tom  made. 
What  must  the  other  ratio  tell?  The 
two  ratios  are  equal. 


Number  of  Andy’s 

I I model  boats 

9_n 
3 1 

I .1.  Number  of  Tom’s 

I I model  boats 

1 can  be  found  by  dividing  3 by  3. 

How  do  you  find  the  numeral  that 
replaces  n? 

To  find  how  many  times  as  many  boats 
Andy  made  as  Tom,  divide  B by  3. 

Why  do  you  divide  by  3? 


□ Susan  picked  15  daisies.  She 
picked  3 times  as  many  daisies  as 
Nancy.  How  many  did  Nancy  pick? 

Susan  picked  3 daisies  for  each  one 
that  Nancy  picked. 

Number  of  Susan’s 

I j daisies 

3_15 
1 n 

* * Number  of  Nancy’s 

I \ daisies 

15  can  be  found  by  multiplying  3 
by  How  do  you  find  the  numeral 
that  replaces  n? 

To  find  how  many  daisies  Nancy  picked, 
first  divide  15  by  M.  Then  multiply 
1 by  m. 
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1 Ask  a pupil  to  read  this  problem  and  find  how 
it  differs  from  Problem  A on  page  227.  [Here 
they  are  told  how  many  “times  as  many.”] 

2 Discuss  the  phrase  “3  times  as  many,”  and 
have  pupils  look  at  Picture  C to  see  that  for 
every  1 of  Ann’s  buns  there  are  3 of  Ruth’s. 

3 Get  the  children  to  see  that  one  ratio  is  3/1, 
and  that  the  equal  ratio  must  be  written  as 
n/12.  Discuss  the  meaning  of  n and  12.  They 
should  see  that  12  can  be  obtained  by  multi- 
plying 1 by  12.  Ask:  “Why  should  we  multiply 
3 by  12?” 

4 Ask  pupils  to  read  Problem  C.  They  should 
realize  that  “4  times  as  many”  means  4 of 
Tony’s  arrowheads  for  every  1 of  Paul’s.  They 
can  see  this  comparison  demonstrated  in  Pic- 
ture D. 

5 Have  them  look  at  the  equation  and  explain 
why  20  has  to  be  above  the  line  of  the  second 
ratio  and  why  n must  be  below.  Ask:  “Why 
do  we  multiply  1 by  5?” 
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1 Discuss  how  the  answer  5 was  obtained. 

2 Hove  the  pupils  read  Problem  D.  Hove  a pupil 
express  ”5  times  os  much”  as  a ratio.  Discuss 
changing  this  ratio  to  on  equal  ratio.  Point 
out  that  they  know  the  amount  of  Don’s  mon- 
ey. Ask  someone  why  the  numeral  represent- 
ing it  should  be  below  the  line  of  the  second 
ratio  and  why  n has  to  be  above.  Help  the 
pupils  discover  that  if  1 is  multiplied  by  18  the 
result  is  18.  Ask  why  it  is  important  to  dis- 
cover this. 

3 Discuss  the  remaining  problems  on  this  page 
in  terms  of  the  work  done  on  the  preceding 
problems. 
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0 George  collected  12  masks,  and 
Don  collected  4 masks.  George 

n collected  how  many  times  as  many 
masks  as  Don? 

li  = ^ 

4 1 

THINK  The  ratio  12  to  4 compares 
George’s  masks  with  Don’s  masks. 

What  does  the  ratio  n to  1 compare? 
Why  can  you  divide  12  by  4 to  get  the 
numeral  that  replaces  n? 

Q Pat  has  23  coins  in  his  collection. 
Q Andy  has  3 times  as  many  coins  as  Pat. 
How  many  coins  does  Andy  have? 

1=-!1 

1 23 

THINK  What  does  the  ratio  3 to  1 
compare?  What  does  the  ratio  n to  23 
compare? 

D Ellen  has  40  butterflies.  She  has 
Q 2 times  as  many  as  Carol  has.  How 
many  butterflies  does  Carol  have? 

2 = 12 

1 n 

n June  earned  80^.  She  earned  twice 
as  much  as  George.  How  much  money 
did  George  earn? 

THINK  When  you  say  “twice  as  much,” 
you  mean  “2  times  as  much.” 


□ Ellen  used  30  ft.  of  crepe  paper  0 
for  decorations,  and  Patsy  used  15  ft. 
Ellen  used  how  many  times  as  much 
crepe  paper  as  Patsy? 

n Don  saved  85|z!.  Steve  said  that  he 
saved  6 times  as  much  as  Don.  How 
much  money  did  Steve  save? 

13  Ann  bought  12  noisemakers,  and 
June  bought  2.  Ann  bought  how  many 
times  as  many  noisemakers  as  June? 

HI  Paul  found  28  rocks.  This  was 
2 times  as  many  rocks  as  Jack  found. 
How  many  rocks  did  Jack  find? 

0 One  week  Tony  rode  12  mi.  on  his 
bicycle.  That  week  Jim  rode  3 times 
as  many  miles  as  Tony.  How  far  did 
Jim  ride? 

□ Paul  bought  9 postcards.  May 
bought  twice  as  many  postcards  as 
Paul  did.  How  many  postcards  did 
May  buy? 

0 Mr.  Cook  harvested  50  bu.  of 
potatoes.  Mr.  Miner  harvested  25  bu. 
Mr.  Cook  harvested  how  many  times 
as  many  bushels  as  Mr.  Miner? 

□ Kathy  wrote  7 invitations  for  a 
party.  June  wrote  3 times  as  many 
invitations  as  Kathy  did.  How  many 
invitations  did  June  write? 


Now  you  should  understand  how  to  use  ratios 
to  make  equations  to  solve  problems  like  those 
in  this  lesson. 
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1 For  each  of  the  problems  illustrated  with  an 
equation,  have  the  pupils  explain  why  the 
numerals,  including  n,  are  in  the  places  they 
are.  Then  have  them  solve  each  equation. 

2 Point  out  that  ‘‘twice  as  much"  means  the 
same  as  ‘‘2  times  as  much."  Let  the  pupils  give 
instances  of  where  they  can  use  these  ex- 
pressions interchangeably. 

3 Assign  the  remaining  problems  as  written 
work.  Tell  the  pupils  to  write  each  equation 
first  with  the  letter  n in  the  proper  place,  then 
rewrite  the  equation  with  the  answer  in  it. 
Supply  the  answers  and  discuss  those  prob- 
lems that  caused  any  trouble  for  more  than 
a few  pupils. 


Keeping  skillful 


Expanded  Notes  ore  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  skill  in  interpreting  equations,  in 
working  with  fractions,  in  reducing  measures,  and  in 
finding  the  value  of  an  unknown  term  in  equal  ratios. 


Vocabulary 

There  are  no  new  words. 

Comments 

The  exercises  in  this  lesson  provide  practice  on  many 
of  the  things  that  the  children  have  previously  stud- 
ied. The  additive  and  subtractive  equations  in  Block 
1 provide  for  review  of  the  processes  of  addition  and 
subtraction  with  whole  numbers.  Block  2 covers  multi- 
plication with  whole  numbers.  Block  3 covers  division 
with  whole  numbers.  Block  4 requires  the  child  to  in- 
terpret multiplicative  and  divisive  equations.  Block  5 
tests  the  children’s  ability  to  add  fractions  and  mixed 
numbers.  Block  6 covers  subtraction  of  fractions  and 


mixed  numbers.  The  additive  and  subtractive  equations 
in  Block  7 require  proper  interpretation  before  the 
computation  with  fractions  and  mixed  numbers  can 
be  performed.  For  the  work  in  Block  8 (on  reduction 
of  measures),  allow  the  children  to  use  the  tables  of 
equivalents  on  page  93  if  they  need  to.  The  final 
block  tests  the  children’s  ability  to  find  the  value  of 
an  unknown  term  in  equal  ratios. 

This  page  of  materials  for  practice  will  indicate  how 
proficient  the  children  are  in  interpreting  and  solving 
equations.  They  may  enjoy  and  profit  from  the  activity 
of  making  up  problems  for  the  equations.  Children  who 
need  help  should  restudy  the  original  lessons  as  indi- 
cated by  the  exercises  they  miss. 

Answers 

(block  1) 

A 68,086  E 15,109  I 130,775 

B 189  F 12,811  J 69,803 

C 8705  G 13,690  K 10,542 

D 4840  H 5607 
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Answers 


I 


! 


:| 


(block  2)  (block  3)  (block  4) 


A 

52,164 

A 

742  or  74^ 

A 

71,198 

B 

306,436 

B 

346 

B 

293 

C 

271,056 

C 

156^ 

or  15632 

C 

3,738,420 

D 

144,200 

D 

38 

D 

322^ 

E 

659,025 

E 

119 

E 

193 

F 

15,725 

F 

92 

F 

205,416 

G 

359,040 

G 

235| 

or  235^ 

G 

39 

H 

259,200 

H 

6867 

/ 0 / 2 50 
or  686375 

H 

92 

I 

317,376 

I 

423,024 

J 

261,162 

K 

324,486 

(block  5) 

A 

13 

24 

D 

4 Of  2ft 

G 

612 

B 

E 

loft 

H 

024 

C 

19f  or  19ft 

F 

lyii 

1/15 

1722 

or  1730 

(block  6) 

A 

2i 

D 

3 

16 

G 

2 4 

5 or  10 

B 

1 5 

, 1 

,3 

H 

,23 

2 Of  10 

E 

I2  or  ig 

130 

C 

oi3 

724 

F 

-,5  7I0 

7e  or  7i2 

(block  7) 


A A 

D 

uft 

G 

18^ 

B lol'  or  loA 

E 

9-^ 

^16 

H 

8ii 

c lA 

F 

oil 

024 

I 

65 

(block  8) 

A 26,400  ft. 

E 

48  tbs. 

H 

72  mo. 

B 8 gal. 

F 

9 pk. 

I 

23  lb. 

C 900  sec. 

G 3520  yd. 

J 

168  hr. 

D 8 yd. 

(block  9) 

A 24 

D 

54 

G 

11 

B 9 

E 

12 

H 

16 

C 72 

F 

63 

Keeping  skillful  □ 


A 

64791-1- 3295  =n 

A 

756  X 69  = n 

If  there  is  a remainder, 

B 

n 4-874=  1063 

B 

3692  X 83  = n 

write  a fraction  numeral 

C 

12236-3531  = n 

C 

48  X 5647  = n 

in  the  answer. 

D 

n- 3865  = 975 

D 

824  X 175  = n 

□ 

2682  = 36  =n 

E . 

54891  4- n = 70000 

E 

909  X 725  = n 

□ 

27334  = 79  = n 

F 

4127  4- 8684  =n 

F 

185X85  = n 

a 

5000  = 32  = n '' 

G 

32481-0  = 18791 

G 

5280  X 68  = n 

0 

24548  646  = n 

H 

6005  - 398  = n 

H 

72X3600=n 

□ 

7854  = 66  = n 

1 

0-76951  = 53824 

1 

912X348=n 

□ 

75992  = 826=0 

J 

57739  4-12064=0 

J 

33X7914=n 

B 

16929  = 72  = n 

K 

8937  4- 1605  = n 

K 

4006X81  = n 

m 

600500-^875  = 0 

m 

1 Assign  only  as  much  of  this  work  at  a time 
as  you  think  the  children  can  handle  easily. 

2 Provide  answers  for  all  the  exercises,  and  let 
the  children  verify  their  work.  Children  who 
need  help  should  restudy  the  original  teach- 
ing on  the  exercises  missed. 


□ 734X97  = n 

□ 24905^  n = 85 
H 5934  X 630  =n 

i 0 38750^  120  =n 
, B 350Xn  = 67550 

□ 648X317=n 

0 17004  H-n  = 436 
m nx  116=  10672 
D 5036X84=  n 

□ ra-|=n 

□ 6ft4-3i^=n 

H 2^-n  = | 

0 n-6§=7| 

□ 6 -I-  n = 8ft 
Q 4^-i=n 
0 Hi8|=n 
Q n-8Hft 
n 04-1=7 


A 

i + Hn 

A 

n 

B 

2t  4-  g 4-  65  = n 

B 

C 

iift+8^=n 

C 

llft-li: 

= n 

D 

l+§+i=n 

D 

i|-|=n 

E 

7i-h2ft=n 

E 

2^-i=n 

F 

Ift4-12i-h3i  = 

n 

F 

= n 

G 

i+5ft=n 

G 

ft-i=n 

H 

|4-7Hi-n 

H 

2i-i=n 

□ 

5 mi. 

= ffl  ft. 

6 

_ n 

48 

_8 

□ 

^ga 

1.  = 64  pt. 

A 

15 

~60 

' 72 

‘n 

B 

15  min.  = H sec. 

0 

a yd 

. = 288  in. 

B 

26 

-11 

4_ 

28 

B 

3c.= 

= H tbs. 

18 

n 

^ 9 

n _ 

B 

Qpk 

;.  = 72  qt. 

5 

-20 

22 

_ n 

B 

2 mi. 

. = ayd. 

c 

18 

n 

l4  = 

" 7 

□ 

6 yr. 

= H mo. 

c 

n 

Sib. 

. = 368  oz. 

3_ 

. n 

2_ 

n * 

D 

1 wk 

. = S hr. 

2 

'36 

” 6 

48 

m 


Lesson  briefs  231 


209 


232-233  Moving  forv^ard 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Obfectives 

The  child  learns  to  read  a scale  to  determine  size  of 
an  object  or  distance  between  two  points  from  a scale 
drawing  or  map. 

Vocabulary 

New  words  page  232  represent,  already*,  along*, 
edge*,  real*;  page  233  drug 

Comments 

All  representational  drawings  are,  in  a sense,  scale 
drawings,  but  we  usually  reserve  the  term  scale  draw- 
ings for  drawings  made  for  the  specific  purpose  of 
showing  dimensions,  distances,  relative  sizes  or  posi- 
tions, and  the  like.  Thus,  when  we  think  of  scale 
drawings,  we  usually  think  of  diagrams  and  blueprints, 
maps,  and  graphs.  Scale  drawings  provide  a convenient 
way  of  measuring  indirectly. 

Picture  A is  a scale  drawing  of  a room  with  no  di- 
mensions shown.  The  scale  provided  is  a continuous 
scale  representing  units  of  one  foot  with  range  from 
zero  to  twenty,  numbered  at  intervals  of  four  feet. 
This  scale  is  really  a number  line  divided  into  20  equal 
parts.  We  are  told  that  each  one  of  these  parts  repre- 
sents 1 foot  of  length  in  the  picture.  By  using  this 
scale,  or  one  exactly  like  it  marked  off  on  a piece  of 
paper,  we  can  find  dimensions  in  feet  of  the  room  and 
the  furniture  in  the  picture.  The  children  should  see  that 
this  type  of  scale  drawing  shows  what  things  look  like 
from  only  one  point  of  view — in  this  case  looking 
straight  down  on  the  library  floor — and  the  relative 
positions  of  these  things. 

Picture  B shows  a simple  map.  The  scale  is  a line 
representing  1 mile.  If  we  measure  this  line  with  a 
ruler,  we  find  that  it  is  1 inch  long.  So  we  can  say 
that  1 inch  on  the  map  represents  1 mile  of  real  dis- 
tance. Since  only  1 unit  of  the  scale  is  given,  it  is 
necessary  to  repeat  the  unit  to  determine  distances  in 
excess  of  1 mile. 

Discuss  the  fact  that  the  scale  used  in  each  drawing 
is  one  in  which  a small  unit  in  the  drawing  represents 
a large  unit  in  the  actual  object,  so  that  the  drawing 
is  reduced  to  a miniature. 


The  children  will  benefit  from  bringing  to  school  as 
many  examples  of  scale  drawings  as  they  can  find. 
(Good  sources  are  road  maps,  atlases,  “how-to-do" 
articles  in  magazines  such  as  Popular  Mechanics,  Popu- 
lar Science,  House  and  Garden,  etc.  Some  children  may 
be  able  to  bring  blueprints  from  home.)  This  material 
may  then  be  made  the  basis  of  many  additional  activi- 
ties. For  example,  pupils  might  use  the  scale  on  a map 
or  drawing  to  determine  distances  on  the  ground. 


Answers 


Pages  232-233: 

A 20;  1,  2,  3 

, 5,  6,  7, 

I 

2 mi. 

9,  10,  11,  13,  14,  15, 

J 

li  mi. 

O 

17,  18,  19 

K 

3 mi.;  li  mi.  farther 

2 

3 mi.  (li  mi.  each  way) 

B 18  ft.  long,  15  ft.  wide 

L 

C 13  ft.;  no 

M 

i mi.  farther 

D 1 ft.  wide; 

yes 

N The  drug  store;  It  i 

is  1 

E A,  B,  and  ' 

C are  each 

mi.  nearer.  (The 

drug 

5 ft.  long,  3 ft.  wide; 

store  is  1 i mi. 

from 

8 ft.  long,  2 ft.  wide 

Tony’s  house.  The 

gro- 

F 4 ft. 

eery  store  is  2i  mi. 

from 

G 3 ft. 

Tony’s  house.) 

H 1;  1 

O 

8 mi. 

Keeping  skillful: 

(block  1) 

(block  2) 

A 5 

A it 

G I7if 

B 6 

B 10 

H 19^ 

C 4 

C 3-h 

I 17^ 

D 8 

D ]7^ 

J nfor 

lll^ 

E 1 

E 4|  or  4 

4 

6 

K 8^ 

F 24 

F 7^ 

(block  3) 

A S^orSf 

E lA 

H lyf  K 

15| 

B 7ior7^ 

F 9| 

I A L 

oil 

>^30 

c Ste 

G 5^ 

j A ^ 

1 124 

D 6-^ 

(block  4) 

A 91  and  4 rm.  F 891 

J 56  and  4 rm. 

B 213 

G 8 

K 47 

C 540  and  2 

rm.  H 33  and 

2 rm.  L 68 

D 150 

I 43 

M 705  and  19  rm. 

E 605 
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Moving  forward 


In  this  lesson  you  will  learn  about  scales  and 
scale  drawings. 


232  Inlerproting  scole  drawings 


□ Picture  A is  a scale  drawing  of  the 
library  at  Downs  School.  The  scale  below 
the  drawing  shows  how  to  measure 
lengths  on  the  drawing  in  feet.  How 
many  feet  in  all  does  the  scale 
represent?  What  numerals  belong 

with  the  marks  that  are  not  already 
numbered? 

□ Put  a paper  along  the  scale.  Put 
marks  and  numerals  on  the  edge  of  the 
paper  just  as  they  are  on  the  scale. 

Now  you  can  find  real  distances 
represented  on  the  scale  drawing  by 
putting  your  scale  beside  the  line  you 
want  to  measure.  Find  the  real  length 
and  width  of  the  library  in  this  way. 

H How  long  is  Bookcase  H?  Is  it  the  n 
same  length  as  Bookcase  G? 

□ How  wide  is  Bookcase  F?  Are  all 
three  bookcases  the  same  width? 

D What  are  the  length  and  width  of 
Tables  A,  B,  and  C?  Of  Table  D? 

B What  is  the  diameter  of  Table  E? 

S How  wide  is  the  doorway? 

Q Now  look  at  Picture  B.  The  scale 
is  shown  below  the  map.  The  line  is 
1 inch  long.  So  H inch  on  the  map 
represents  ■ mile  of  real  distance. 


n n If  you  measure  a distance  of  2 in. 
^ on  the  map,  how  many  miles  will  this 
distance  represent? 

□ The  distance  between  Steve’s  house 
and  Susan’s  house  is  in.  on  the  map. 
How  many  miles  apart  are  their  houses? 

□ How  far  is  the  school  from  Steve’s 
house?  This  is  how  much  farther  than 
the  school  is  from  Tony’s  house? 

□ One  day  Susan’s  mother  asked  her 
to  ride  to  the  drug  store  on  her  bicycle. 
How  far  did  Susan  have  to  ride  in 
going  to  the  drug  store  and  back 
home  again? 


d Tony’s  house  is  how  much  farther 
from  the  playground  than  Ellen’s 
house  is? 

[S  Tony’s  mother  asked  him  to  get  _ 
some  ice  cream  for  dinner.  He  coulcfj 
buy  the  ice  cream  either  at  the  drug 
store  or  at  the  grocery  store.  Which 
store  would  be  nearer?  How  much 
nearer  would  it  be? 

H One  day  during  lunch  time  the 
fifth-grade  teacher,  Mrs.  West,  drove 
from  school  to  the  post  office  and 
back  to  school.  How  far  in  all  did 
Mrs.  West  drive? 


Now  you  should  know  how  to  use  a scale  to  measure 
distances  on  a scale  drawing  or  map.  B 


m 

1 Direct  attention  to  Picture  A.  Then  have  the 
pupils  read  Exercise  A and  answer  the  ques- 
tions. 

2 Have  the  class  read  the  directions  in  Exercise 
B and  follow  them. 

3 Let  the  pupils  take  turns  answering  the  ques- 
tions in  Exercises  C to  G.  Bring  out  the  idea 
that  if  a drawing  is  accurate,  the  pupils  can 
measure  the  dimensions  fairly  accurately  and 
much  more  easily  than  they  could  measure 
the  real  objects. 

4 Let  the  children  measure  the  line  on  the  map 
marked  “1  mile."  Have  them  read  Exercise 
H.  Ask:  "How  could  you  use  this  scale  if  you 
had  no  ruler?”  [They  could  make  an  extended 
scale,  marking  off  1-mile  units.  Shorter  dis- 
tances shown  on  the  map  would  be  found 
to  be  one  half  the  unit  and  represent  i mile. 
The  scale  could  have  small  marks  at  ^-mile 
intervals.  They  will  find  that  they  do  not  have 
to  extend  their  scale  beyond  3 miles.] 
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1 Let  the  pupils  take  turns  in  answering  the 
questions  in  Exercises  I to  O. 

2 Let  the  pupils  discover  that  there  are  really 
three  questions  to  be  answered  here. 

3 Have  the  pupils  turn  to  pages  108  and  109  of 
their  books  and  discover  that  diagrams  such 
as  these  are  scale  drawings. 

4 Follow  your  usual  procedures.  Assign  only  as 
much  work  as  can  easily  be  completed  in  one 
working  period. 


Keeping  skillful  □ 


6_30 

Find  the  sum. 

1“  n 

A 

2 4 3 

5.  5.  5 

2_  n 

B 

6r,  Si  g 

7 21 

C 

A.  ft.  2ft 

I2_n 

0 

li  7i  8| 

3 1 

E 

i 1,  3^ 

20_10 

F 

4i  2|,  5 

16  n 

G 

1.  7|.  9^ 

18  _ 3 

H 

4i  6i  8i 

6 n 

1 

To.  5i  11  To 

8 _ n 

J 

7i  2|,  1| 

11  33 

K 

1 6|.  ft 

□ 

n-F3| 

= 7i 

□ 

732  4- 

■8  = n 

□ 

12ft- 

4i  = n 

□ 

1065- 

■T-n  = 

5 

a 

n-5i 

= 2t 

B 

3782- 

■47  = 

n 

Q 

ii-n 

= 4ft 

□ 

900  4 

6=n 

□ 

65  4-  n 

= 7| 

Q 

5445- 

■4n  = 

9 

□ 

i8i-? 

) = n 

□ 

6237- 

4-7  = 

n 

B 

14i-? 

ft=n 

B 

272  4 

■34  = 

n 

□ 

n + 4i 

= 6^ 

m 

926  4 

•28  = 

n 

D 

Ig-F  n 

= 2ft 

n 

2795 

■4  n = 

65 

n 

|-n  = 

= 10 

□ 

4092 

4-73  = 

= n 

□ 

n-7  = 

=8i 

□ 

2773 

4-59  = 

= n 

Q 

n + ft^ 

= 4i 

□ 

1156 

-4  n = 

17 

IS! 

l6i-4i=n 

IQ 

59239  4-  84 

= n 

Lesson  briefs  232-233 


m 


212 


Moving  forv^ard 

Expanded  Notes  ore  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  how  to  interpret  pictographs  and  bar 
graphs.  He  also  learns  to  use  scales  when  reading 
graphs. 

Vocabulary 

New  words  page  234  graphs,  pictograph;  page  235 
absences,  absent*,  facts*;  page  236  bottom*,  Ohio*, 
Minnesota,  Indiana*,  Illinois,  list*;  page  237  faster* 

Comments 

This  lesson  introduces  children  to  two  types  of  graphs 
— pictographs  and  bar  graphs.  You  can  lead  the  chil- 
dren to  see  that  graphs  are  used  to  present  information 
about  collections  of  numbers,  and  that  when  such  in- 
formation is  arranged  in  the  form  of  a graph,  it  is 
possible  to  compare  many  quantities  with  a glance. 
The  child  should  understand  that  graphs  use  scales. 
Have  the  pupils  turn  back  to  page  232,  and  let  some- 
one tell  what  information  the  scale  drawing  of  the 
library  presents.  (It  shows  the  amount  of  space  occupied 
by  the  objects  in  the  room  and  gives  a true  account 
of  the  position  of  each  object  in  relation  to  the  other 
objects.) 

Introduce  the  idea  that  a graph  is  a convenient 
method  for  presenting  quantitative  information  for  the 
purpose  of  visual  comparison.  Without  going  into  de- 
tail, you  could  then  discuss  pictographs  and  bar 
graphs.  The  child  should  be  taught,  when  observing 
any  given  graph,  to  note  whether  or  not  a scale  is 
given. 

You  may  wish  to  explain  that  the  pictures  of  objects 
in  pictographs  on  page  234  are  merely  symbols  and  not 
realistic  reproductions  (see  page  234).  You  could  then 
discuss  each  pictograph  in  turn,  letting  children  dis- 
cover how  pictograph  C differs  from  Pictographs  A 
and  B.  (Each  line  in  Pictograph  C represents  a different 
kind  of  animal — that  is,  a different  kind  of  data.) 

Explain  that  the  three  bar  graphs  on  page  235  are 
about  the  same  thing  (the  number  of  absences  from 
the  Case  School  during  one  week).  Let  the  children 
discover  what  can  be  learned  from  Graph  D and  com- 
pare this  with  the  information  provided  by  Graphs 
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E and  F.  Have  the  pupils  decide  which  of  the  latter 
two  graphs  is  the  easier  to  read. 

You  may  also  want  to  discuss  the  fact  that  the  bars 
representing  the  number  of  pupils  vary  in  length  in 
these  graphs,  but  that  the  relation  between  one  bar 
and  another  on  each  graph  is  the  same  on  all  the 
graphs;  that  is,  the  bar  representing  12  pupils  is  always 
twice  as  long  as  the  bar  representing  6 pupils. 

Have  the  children  note  that  on  page  236  the  bars 
for  Graph  G are  horizontal,  while  those  for  Graph  H 
are  vertical.  Make  sure,  too,  that  they  understand  that 
on  Graph  G the  125  means  125,000,  the  250  means 
250,000,  and  so  on. 

Able  pupils  might  be  asked  to  bring  in  bar  graphs  or 
pictographs  from  magazines,  newspapers,  advertising 
booklets,  etc.  They  also  could  prepare  sets  of  questions 
about  the  graphs. 

Answers 

A Bill 

B The  answer  is  a matter  of  opinion  and  judgment, 
rather  than  fact.  The  first  two  lines,  and  the  first 
and  third  lines,  might  be  said  to  be  “nearly  the 
same  length,"  but  the  last  line  is  almost  twice  as 
long  as  the  second  line. 

C The  length  of  each  line  in  relation  to  the  other  lines 
shows  this  at  a glance;  count  the  cars 
D 3 quarts 

E Because  the  line  of  bottles  is  longer;  first  week 
F The  different  kinds  of  pets  and  the  number  of  each 
kind  owned  by  the  fifth  graders;  fish;  dogs 
G Dogs,  cats  and  rabbits,  birds,  turtles,  fish 
H No 

1 The  bar  for  Monday  is  the  longest  bar.  Wednesday 
J 24 

K By  measuring  each  bar  and  either  multiplying  the 
number  of  quarter  inches  by  6,  or  by  adding  as 
many  sixes  together  as  there  are  quarter  inches 
L Yes;  6 
M 6 

N No,  different  scales  may  be  used. 

O Iowa 

P 250,000  bu.;  375,000  bu.;  500,000  bu.;  625,000  bu. 
Q Fewer  than;  more 


R Opinions  will  probably  vary;  nearer  to  500,000  bu. 
is  the  better  answer. 

S Iowa,  Illinois,  Minnesota,  Indiana,  Ohio 
!'  T Year  C 

!;  U Year  A;  more  than 

! V C,  B,  E,  D,  A 

I W Average  speed  of  passenger  airplanes  in  the  U.S. 
for  4 years;  1945,  1950,  1953,  1954;  miles  per  hour 
X Yes 

Y 180  miles  per  hour;  about  200  miles  per  hour 
Z Yes;  because  the  speed  of  airplanes  has  increased 
i since  1954  (If  the  members  of  the  class  do  not  have 

recent  information  about  speeds  of  new  types  of 
I planes,  assign  someone  to  collect  such  data.) 


Keeping  skillful: 

(block  1) 

A 1747  F 13,272 

K 65,348 

B 3553 

G 4655 

L 1930 

C 39,337 

H 2212 

M 5600 

D 10,747 

I 56,126 

N 12,895 

E 31,887 

J 7278 

(block  2) 

A 

21,035 

F 

116,380 

K 

340,725 

B 

30,192 

G 

214 

L 

170,980 

C 

65 

H 

268,928 

M 

546 

D 

709 

I 

96 

N 

400,323 

E 

225,656 

J 

208 

(block  3) 

A 

167  and  1 rm. 

H 

318 

B 

878  and  7 rm. 

I 

61  and  ^ 

? rm. 

C 

853 

J 

167 

and 

11  rm. 

D 

8 and  18  rm. 

K 

378 

E 

21  and  26  rm. 

L 

462 

and 

1 1 rm. 

F 

9 

M 

783 

G 

73 

N 

508 

Moving  forward 


In  this  lesson  you  will  learn  about  graphs. 


Jin 


o 


Tom 


^ represents  one  model  oar. 

□ 


2 (3  Q Q Q Q Q 
S“QQDOQQQQ 
SJf  Q 2 2 2 Q Q Q 2 2 

^*"2  2 222  202 

Q represents  three  quarts.  Q 


PETS  THE  5TH  GRADE  HAS 


Jti 

Each  animal  represents  2 animals.  B 
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□ Picture  A is  a graph  that  compares  the 
model  cars  that  Jim,  Tom,  and  Bill  have. 

This  kind  of  graph  is  called  a pictograph. 
Each  picture  of  a car  shown  on  the  graph 
represents  one  model  car.  Find  the  longest 
line  of  cars.  Which  boy  has  the  most  cars? 

□ Are  all  the  lines  of  cars  nearly  the  same 
length?  Do  the  boys  have  nearly  the  same 
number  of  cars  apiece? 

B How  would  this  pictograph  help  you 
compare  the  number  of  cars  the  boys  have 
without  your  knowing  exactly  how  many  cars 
each  boy  has?  What  would  you  have  to  do 
if  you  wanted  to  know  exactly  how  many 
cars  each  boy  has?  q 

□ Pictograph  B shows  how  many  quarts 
of  milk  the  Springer  family  used  in  each 
of  4 weeks.  Below  the  graph  you  are  told 
that  each  bottle  of  milk  on  the  graph 
represents  E quarts  of  milk  really  used. 

□ How  do  you  know  that  they  used  the 

most  milk  during  the  third  week?  They  used 
the  least  milk  during  the week. 

□ What  does  Pictograph  C show?  The  fifth 

graders  have  more than  any  other  pet. 

They  have  fewer than  any  other  pet. 

0 Name  the  pets  in  the  order  of  the 
number  the  children  have.  Begin  with  the^ 
smallest  number  of  pets.  “ 


m 

1 Exercise  A should  be  read  and  discussed  in 
relation  to  Pictograph  A.  Have  Exercises  B 
and  C read  and  the  questions  answered. 

2 Proceed  in  much  the  same  way  with  Exercises 
D and  E and  Pictograph  B.  Get  the  children 
to  observe  the  economy  of  effort  expressed 
by  using  one  symbol  to  represent  3 quarts. 
Explain  how  this  is  an  application  of  the  idea 
of  scale. 

3 Ask  how  Pictograph  C differs  from  the  others 
on  the  page.  [Each  line  represents  a different 
kind  of  animal.]  When  the  pupils  have  an- 
swered Exercises  F and  G,  point  out  that  a 
graph  may  be  used  to  compare  different  kinds 
of  data. 

4 Review  the  graphs  on  this  page  and  empha- 
size that  graphs  make  visual  comparisons 
easy  and  sometimes  striking. 
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Tuea.  Wed.  Thurs. 

1/4  Inch  repreaents  6 pupils. 


Absences  from  Case  School 
April  1-5 


la  Picture  D shows  another  kind 
of  graph,  called  a bar  graph.  This  graph 
compares  the  number  of  absences  at  the 
Case  School  for  the  5 school  days  during 
one  week.  Can  you  tell  how  many  pupils 
were  absent  on  any  one  day? 

□ How  do  you  know  that  the  most  pupils 
were  absent  on  Monday?  On  which  day 
were  the  fewest  pupils  absent? 

□ The  graph  in  Picture  E also  compares 
the  same  absences,  but  the  bars  are  not 
the  same  length.  You  are  told  how  the 
bars  were  measured  when  the  graph  was 
made.  The  bar  for  Monday  is  1 in.  long. 
How  many  pupils  does  it  represent? 

□ How  can  you  find  out  how  many  pupils 
each  of  the  other  bars  represents? 

n From  Graph  D you  could  not  tell  how 
many  more  pupils  missed  school  on 
Tuesday  than  on  Wednesday.  Can  you 
now  find  out  exactly  how  many  more 
pupils  were  absent  on  Tuesday  than  on 
Wednesday?  How  many  more  were  absent? 

E Another  graph  about  the  absences  is 
shown  in  Picture  F.  Find  the  scale  at 
the  left  of  the  graph.  Use  it  to  answer 
Question  L. 

E Imagine  that  you  are  going  to  make 
two  different  bar  graphs  to  show  the  same 
facts.  Must  the  bars  that  represent  the 
same  facts  be  the  same  length  on  both 
graphs?  « 


m 

1 Show  pupils  that  when  no  scale  is  shown  for 
a graph  (see  Graph  D)  you  can  still  make 
comparisons,  but  you  cannot  be  specific  about 
them.  Allow  time  for  discussion  of  Exercises 
H and  I in  relation  to  Graph  D. 

2 Exercises  J,  K,  and  L point  out  important  dif- 
ferences between  Graphs  D and  E.  Help  pu- 
pils see  that  different  scales  can  be  used 
with  the  same  data  and  that  more  precise  com- 
parisons can  be  made  when  the  scale  is  given. 

3 Point  out  that  in  Graph  D the  scale  is  not 
visible.  In  Graph  E the  scale  is  given,  but 
precise  comparison  is  not  possible  unless  we 
measure.  In  Graph  F,  however,  the  scale 
makes  it  possible  to  read  the  quantities  di- 
rectly and  compare  them  numerically. 

4 Be  sure  the  children  understand  that  the  same 
set  of  data  can  be  graphed  in  various  ways. 
They  should  realize,  too,  that  the  relation  of 
the  lengths  of  the  bars  remains  the  same,  no 
matter  what  scale  is  used. 


CORN  GROWN  BY  FIVE 
LEADING  STATES 


Thousands  of  Bushels 


H Graph  G shows  the  approximate 
number  of  bushels  of  corn  grown  in  one 
year  in  the  five  states  that  grew  the  most 
corn.  Which  state  grew  the  most  corn? 

□ Look  at  the  scale  at  the  bottom 

of  the  graph.  The  125  means  125,000  bu. 
What  does  each  of  the  other  numerals 
on  the  scale  mean? 

H Did  Ohio  grow  more  than  or  fewer 
than  250,000  bushels  of  corn?  Did 
Minnesota  grow  more  or  fewer  bushels 
of  corn  than  Indiana? 

□ Was  the  amount  of  corn  grown  in 
Illinois  nearer  to  375,000  bushels  or 
to  500,000  bushels? 


d 


-Q 

1 

2 
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B List  the  states  in  the  order  of  the 
amount  of  corn  grown.  Begin  with  the 
state  that  grew  the  most  corn. 

□ Now  look  at  Graph  H.  It  shows  the 
approximate  number  of  cars  sold  in  the 
United  States  in  each  of  five  years. 

In  which  year  were  the  fewest  cars  sold? 

□ Were  more  cars  sold  in  Year  A or 
in  Year  E?  Were  more  than  6,000,000 
cars  or  fewer  than  6,000,000  cars  sold 
in  Year  D? 

□ List  the  years  in  the  order  of  the 
number  of  cars  sold.  Begin  with  the 
year  in  which  the  fewest  were  sold. 


m 

1 Have  the  pupils  read,  discuss,  and  ansv^er 
Exercises  O to  S in  relation  to  Graph  G.  Stress 
the  fact  that  each  numeral  in  the  scale  means 
thousands  of  bushels.  For  Exercise  S,  write 
the  names  of  the  states  on  the  chalkboard  as 
the  pupils  call  them  in  order. 

2 Direct  attention  to  the  vertical  arrangement 
of  the  bars  and  the  position  of  the  scale  in 
Graph  H.  You  also  may  wish  to  point  out  that 
rounded  numbers  have  been  used  in  Graphs 
G and  H and  let  the  class  talk  about  why  it 
is  convenient  to  use  such  numbers  in  making 
graphs. 

3 Ask  the  pupils  to  use  Graph  H in  answering 
Exercises  T to  V. 


Miles  per  Hour 


Now  you 
compare 


□ What  does  Graph  I show?  For  what  years 
does  it  show  this?  What  do  the  numerals 

on  the  scale  below  the  graph  represent? 

Q Would  you  expect  planes  to  be  faster 
in  1954  than  they  were  in  1945?  Look  at 
the  graph  to  see  if  your  answer  is  correct. 

□ What  was  the  approximate  average 
speed  of  airplanes  in  1950?  In  1954? 

Q If  the  average  speed  of  airplanes  now 
were  shown,  do  you  think  the  bar  on  the 
graph  would  be  longer  than  the  bar  for 
1954?  Why  or  why  not? 

lould  know  how  to  read  graphs  to 
lany  things. 


Keeping  skillful 


A 

n + 4261  = 6008 

A 

7 X 3005  = 0 

□ 

836H-5=0 

B 

9359- 5806  =n 

B 

48  X 629  = 0 

O 

7031  H- 8=0 

C 

30874+ n = 70211 

C 

80  X 0 = 5200 

a 

5118^0  = 6 

D 

6539  + 4208  =n 

D 

0X9  = 6381 

a 

378  = 45=0 

E 

89640- n = 57753 

E 

536X421  = 0 

□ 

593  = 27=0 

F 

n- 2683  = 10589 

F 

23  X 5060  = 0 

□ 

567  = 0 = 63 

G 

0 + 77350  = 82005 

G 

0X37  = 7918 

2190  = 30=0 

H 

6900+ n =9112 

H 

704  X 382  = 0 

m 

22896=0  = 72 

1 

n - 52346  = 3780 

1 

41  X 0 = 3936 

n 

924=15=0 

J 

10061 -n  = 2783 

J 

0X76=15808 

□ 

8361  = 50=0 

K 

74312- 8964  =n 

K 

525  X 649  = 0 

□ 

6804=0  = 18 

L 

n + 6070  = 8000 

L 

83  X 2060  = 0 

□ 

43901=95  = 0 

M 

93002  - n = 87402 

M 

28X0  = 15288 

10962  = 0 = 14 

N 

50689-37794=0 

N 

77X5199=0 

□ 

43688  = 0 = 86 
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1 The  pupils  should  observe  how'  the  graph 
shows  the  increased  speed  of  airplanes  and 
note  the  marked  increase  between  1945  and 
1954.  They  should  be  able  to  understand  that, 
as  long  as  the  scale  remains  the  same,  greater 
speeds  will  be  shown  by  longer  bars. 

2 You  may  use  all  these  exercises,  or  you  may 
assign  only  those  blocks  that  will  give  the 
children  the  type  of  practice  they  need  most. 
Be  sure  to  provide  answers,  so  that  the  chil- 
dren can  verify  their  work,  and  discuss  any 
exercises  that  cause  trouble. 


238-239 


Thinking  straight 


Expanded  Notes  for  this  lesson  ore  on  page  344. 

Objectives 

The  child  reviews  what  he  knows  about  areas  and  pe- 
rimeters. He  also  learns  how  areas  are  related  to  dimen- 
sions. 


Vocabulary 

New  words  page  238  describe*,  diagrams,  dimensions, 
depth 

Comments 

The  children  should  learn  from  this  lesson  what  is 
meant  by  the  term  dimensions  as  applied  to  a rec- 
tangle. They  should  also  discover  that  many  different 
words,  such  as  high,  long,  deep,  wide,  etc.,  are  used 
to  describe  rectangular  objects,  and  they  should  begin 
to  develop  some  judgment  about  the  use  of  these  words. 

A number  of  interesting  and  important  ideas  about 
measurement  are  introduced  in  this  lesson.  One  idea 
is  that  two  rectangles  may  have  equal  areas  but  dif- 


ferent perimeters  (hence,  different  bases  and  alti- 
tudes). Thus  you  cannot  know  the  area  of  a rectangle 
if  you  know  only  its  perimeter.  If  you  know  the  base 
and  altitude  of  the  rectangle,  however,  you  can  find 
its  area.  These  ideas  can  be  further  developed  through 
discussion  in  connection  with  Exercise  O.  When  the 
children  have  finished  this  lesson,  they  should  be  well 
prepared  for  the  lesson  on  computing  the  area  of  a 
rectangle,  which  follows. 

Answers 

A 80  ft.,  50  ft.;  50  ft.,  80  ft. 

B 80  ft.  and  50  ft.;  50  ft.  and  80  ft. 

C 50  ft.,  80  ft.;  Children  must  accept  the  fact  that  lots 
are  commonly  described  as  so  many  feet  deep,  and 
that  this  is  a special  meaning  attached  to  the  word 
deep. 

D No;  We  do  not  usually  associate  the  word  high  with 
the  dimensions  of  a piece  of  land. 

E Yes;  A lot  can  be  described  as  wide  and  long.  The 
width  of  a lot  is  usually  the  side  along  the  street. 
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The  width  of  a rectangle  is  usually  the  shorter  side, 
but  not  always. 

F 1 in.  and  1 in.;  1 in.  and  1 in. 

G 1 sq.  in. 

H Yes 

I Yes;  4 sq.  in.;  because  it  takes  4 one-inch  squares 
to  cover  the  2-inch  square;  Children  must  under- 
stand that  a 2-inch  square  is  not  the  same  as  2 
square  inches. 

J 4 in.;  8 in.;  2 times 

K 1 sq.  in.;  4 sq.  in.;  4 times 

L 4 in.  and  4 in.;  16  in.;  16  sq.  in. 

M 8 in.  and  2 in.;  20  in.;  16  sq.  in. 

N No;  yes;  no;  yes 

O No;  The  perimeter  of  a rectangle  does  not  tell  you 
anything  about  the  area,  and  you  cannot  tell  which 
of  two  rectangles  is  larger  unless  you  know  their 
dimensions.  This  is  shown  by  Rectangle  H and 
Square  G on  page  239.  Rectangle  H has  a greater 
perimeter  than  Square  G,  but  the  same  area  as 
Square  G. 


Keeping  skillful: 


(block  1) 

(block  2) 

(block  3) 

A liJ 

A 3 

A 2I 

J 2ft  or 

B 2lJ| 

B ^ 

B 6ft 

2i 

C 5y2  or 

C 3| 

C 3ft 

K 3| 

4 

D 1 or 

D 7i 

L 6y2 

D 23|§or 

2 

3 

E isfor 

23^ 

c i2 

E I4  or 

15| 

M 2ft 

^12 

CO 

LU 

F 10 

N 2i 

F 2 

F lift 

G 3 

0 ft 

G 14^  or 

G A 

H 9| 

P 2ft  or 

14| 

H 36ft  or 

I ift  or 

2i 

H 33^ 

36| 

if 

Q 2l| 

I 24 

1 1 A 

R si 

Thinking  straight 


l-inch  square 


1 square  inch 


1 sq.  in. 


r 

I 

\ 
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2-in.  square 


I ^ 

□ 


4 square  inches 
4 sq.  in. 


B 


□ Rectangles  A and  B are  diagrams  of  two 
lots.  The  base  shown  for  Rectangle  A is 

B ft.,  and  the  altitude  shown  is  ■ ft.  The 
base  shown  for  Rectangle  B is  ■ ft.,  and  ft] 
the  altitude  shown  is  ■ ft. 

□ The  lengths  of  the  base  and  altitude  of 
a rectangle  are  its  dimensions.  What 
dimensions  are  shown  for  Rectangle  A? 

For  Rectangle  B? 

0 If  you  were  to  describe  Lot  A,  you  might 
say  that  it  is  80  ft.  wide  and  50  ft.  deep. 
What  is  the  width  of  Lot  B?  What  is  the  K 
depth  of  Lot  B? 

□ Would  you  describe  Lot  A as  80  ft.  long 
and  50  ft.  high?  Why  or  why  not? 

O Would  you  describe  Lot  B as  50  ft.  wide 
and  80  ft.  long?  Why  or  why  not?  How  do 
you  decide  which  dimension  is  the  width? 

□ What  are  the  dimensions  of  Square  C? 

Of  Square  D?  0 

0 Square  C and  Square  D have  the  same 
area.  This  area  is  B sq.  in. 

O Squares  E and  F are  scale  drawings 
of  2 inch  squares.  Do  they  have  the  same 
dimensions? 

D Do  Square  E and  Square  F have  the 
same  area?  The  area  of  a 2-in.  square  is 
■ sq.  in.  Why  is  this  area  4 sq.  in.  and  not 
2 sq.  in.? 


m 

1 Discuss  Exercises  A and  B and  Pictures  A and 
B with  the  class.  Remind  them  that  the  altitude 
of  a rectangle  is  measured  at  right  angles  to 
the  base.  They  should  observe  that  Rectangles 
A and  B are  just  alike,  but  that  different  sides 
have  been  selected  as  the  base. 

2 Use  Exercises  C to  E to  acquaint  pupils  with 
some  terminology  often  used  in  giving  the 
dimensions  of  a physical  object  such  as  a 
piece  of  land. 

3 Remind  the  pupils  of  the  difference  between 
a 1-inch  square  and  a square  inch.  They 
should  recall  that  area  is  measured  in  terms  of 
the  number  of  square  units  in  a surface. 

4 Be  sure  pupils  understand  why  Pictures  E and 
F are  called  scale  drawings. 

5 Square  F is  represented  as  covered  by  one- 
inch  squares.  Have  a pupil  count  the  squares 
to  find  the  area  of  Square  F.  The  class  should 
see  that  Squares  E and  F have  the  same  area 
because  they  have  the  same  dimensions. 


1 

■UIJ 

4in. 

D The  perimeter  of  Square  D is  S in. 

Ca  The  dimensions  of  Rectangle  H are 

U The  perimeter  of  Square  F is  S in. 

9 in.  and  ■ in.  its  perimeter  is  ■ in. 

The  perimeter  of  Square  F is  how  many 

Its  area  is  ■ sq.  in. 

1 times  the  perimeter  of  Square  D? 

Cl  Do  Square  G and  Rectangle  FI  have 

□ The  area  of  Square  D is  B sq.  in. 

the  same  dimensions?  Are  both  of  wn 

gj  The  area  of  Square  F is  ■ sq.  in. 

them  rectangles?  Do  they  have  equal  ^ 

The  area  of  Square  F is  how  many 

perimeters?  Are  their  areas  equal? 

times  the  area  of  Square  D? 

B If  you  know  only  the  perimeters  n 

, D The  dimensions  of  Square  G above 

of  two  lots  that  are  in  the  shape  of  tJ 

PI  are  B in.  and  S in.  Its  perimeter  is 

rectangles,  can  you  tell  which  of  the 

! B in.  Its  area  is  D sq.  in. 

lots  is  larger?  Why  or  why  not? 

Keeping  skillful  □ 

A |+Hi=n  A I4|-ii§=n 

□ n-F2|  = 5 

□ iU-8^  = n 

B ii|-i-9|=n  B i-i  = n 

Q l4i-n  = 8i 

Q 7i-n  = 4 

c 2^+U+il=n  c 6^-2|=n 

H 7i-Fn  = 10| 

n 5li-F^  = n 

D I4ft-F8i=n  D 12^-Iii  = n 

□ 9i-2i  = n 

E! 

! E i-Fii-F2i=n  E 4i-2|=n 

B n-3^=12i 

□ 18t-Fn  = 21 

■ F R + l+i  = n r I9l^-8i=n 

D 8^+  Ira  ~ FI 

B n-Fi|=i^ 

G i^+3i-F9^=n  G i-5=n 

0 n-Fl^A^ 

□ i2^-n  = ioi 

1 H 4^-F28i=n  H 48^-ll^=n 

m n-2i  = 7 

B 13  + 8§=n 

1 20i-F3|  = n 1 i3i-i2Hn 

n 6^-Fn  = 8i 

a 24^-n  = i6 
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1 Discuss  how  to  make  an  equation  to  compare 
the  perimeters  of  Squares  D and  F on  page 
238  (8/4  = n/l).  Have  a pupil  write  the  equa- 
tion on  the  board  and  then  find  the  number 
that  n represents. 

2 Ask  the  pupils  how  they  know  that  the  area  of 
Square  F is  4 times  as  large  as  the  area  of 
Square  D. 

3 Pupils  should  understand  that  the  small 
squares  in  Pictures  G and  H represent  one- 
inch  squares. 

4 These  questions  should  help  pupils  see  that 
although  two  rectangles  have  equal  areas, 
they  do  not  necessarily  have  equal  perimeters. 

5 Get  the  pupils  to  see  that  the  perimeter  of  a 
rectangle  that  is  not  a square  does  not  tell 
you  what  the  base  and  altitude  are,  so  you  do 
not  have  enough  information  to  compare  its 
size  with  that  of  another  rectangle. 

6 Handle  these  exercises  in  your  usual  way.  Sup- 
ply answers  so  that  the  pupils  can  verify  theirs. 


240-244  Expi 


oring  problems 


Expanded  Notes  for  this  lesson  are  on  pages  345-347. 


Objectives 

The  child  learns  to  compute  the  area  of  a rectangle  in 
square  inches. 


I Vocabulary 

There  are  no  new  words. 

Comments 

j By  now  the  children  know  what  the  measurement  of 
I area  is — namely,  finding  the  number  of  square  units 
I that  cover  a given  surface.  They  also  understand  what 
a square  inch  is.  They  are  well  prepared  to  find  the 
i area  of  a rectangle  by  computation. 

The  usual  way  of  finding  the  area  of  a rectangle  by 
I multiplying  the  number  of  units  in  the  length  (base)  by 

|i  the  number  of  units  in  the  width  (altitude)  has  always 

i|  raised  an  issue  about  what  the  numbers  really  repre- 

“ sent.  The  child  has  no  clear  idea  of  why  he  can  multi- 

ply to  find  area  or  why  his  answer  means  square  units. 


and  he  finds  areas  by  rule.  (See  “Charting  the  Course" 
on  page  345.)  The  traditional  formula  or  equation  is  a 
short  cut,  and,  like  most  short  cuts,  it  suppresses  mean- 
ing. 

Actually,  two  ratios  are  involved  in  finding  area.  The 
one  ratio  expresses  the  number  of  square  Inches  per 
row,  and  this  ratio  equals  the  ratio  that  expresses  the 
number  of  square  Inches  In  all  the  rows.  Once  the 
child  has  made  the  equation,  he  solves  it  just  as  he 
does  all  the  other  equations  involving  ratios  he  has 
encountered  in  the  previous  lessons. 

The  traditional  short  cut  will  be  introduced  in  Book  6, 
where  all  the  short  cuts  involving  ratios  will  be  studied. 


Answers 

Page  244: 

(block  1) 

A 8/1  =[40]/5;  40  sq.  in. 

B 2/l=[12]/6;  12  sq.  in. 
C 4/l=[40]/10;  40  sq.  in. 
D 15/l==[45]/3;  45  sq.  in. 


E 7/1  =[28]/4;  28  sq.  in. 
F 4/l=[16]/4;  16  sq.  in. 
G 9/l=[54]/6;  54  sq.  in. 
H 6/l=[36]/6;  36  sq.  in. 
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(block  2) 

A n/l=[121]/ll;  121  sq.  in. 

B 7/1  =[63]/9  or  9/1  =[63]/7;  63  sq.  in. 

C ll/l=[88]/8  or  8/l=[88]/ll;  88  sq.  in. 

D 29/1  =[406]/14  or  14/1  =[406]/29;  406  sq.  in. 

E 22/l=[374]/17  or  17/1  =[374]/22;  374  sq.  in. 
F 12/1  =[120]/10  or  10/1  =[120]/12;  120  sq.  in. 
G 20/1  =[400]/20;  400  sq.  in. 

H 8/l=[64]/8;  64  sq.  in. 

I 36/1  =[468]/13  or  13/1  =[468]/36;  468  sq.  in. 

J 9/1=  [1081/12  or  12/1=  [1081/9;  108  sq.  in. 

K 26/1  =[4421/17  or  1 7/1  = [4421/26;  442  sq.  in. 
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Exploring  problems 


□ 

□ 


A piece  of  paper  is  in  the  shape  of  a 
rectangle  3 in.  wide  and  5 in.  long.  What 
is  its  area  in  square  inches? 

.Look  at  the  diagram. 

Imagine  that  1-inch  squares  are  laid  in  rows 
to  cover  the  rectangle.  There  will  be  5 
of  these  squares  in  each  row  because  the  . 
base  of  the  rectangle  is  5 in.  There  are  ■ 
.5  square  inches  in  one  row. 


□ This  is  a rate  of  5 square  inches  per  row. 
Write  this  rate  as  a ratio. 


5 

1 


Number  of  square  inches 
.in  each  row 

■ Number  of  rows 


Now  you  must  find  how  many  rows  of 
square  inches  there  will  be.  The  altitude  is 
3 in.,  and  each  row  will  use  1 in.  of  the 
.altitude.  So  there  will  be  3 rows. 


You  do  not  know  how  many  square  inches 
will  be  used  for  the  3 rows,  but  you  do  know 
that  they  will  be  used  at  the  rate  of  5 square 
inches  per  row.  You  can  express  the  rate 
as  n square  inches  per  3 rows, 
n « (Total  number  of  square  inches 


3 


.Total  number  of  rows 


m 

1 Have  the  pupils  read  the  problem.  Ask  them 
how  they  would  go  about  finding  the  area  of 
this  rectangle. 

2 Have  the  pupils  read  this  text  in  connection 
with  Picture  B.  Be  sure  they  understand  that 
"5  square  inches  per  1 row"  is  a rate,  just  as 
"3^  per  1 pencil"  or  "35  miles  per  hour"  are 
rates.  They  must  see  that  the  1 always  means 
1 row  of  square  units  on  the  side  of  the  rec- 
tangle that  is  considered  the  base. 

3 Be  sure  the  pupils  see  that,  since  the  altitude 
is  3 inches  and  since  each  row  of  units  takes 
up  1 inch  of  the  altitude,  there  are  3 rows  of 
units  in  the  whole  rectangle.  Now  the  rate  is 
expressed  as  n square  inches  per  3 rows.  Ask 
questions  to  get  pupils  to  observe  that  the  first 
term  in  both  ratios  means  number  of  square 
inches,  and  the  second  term  in  both  ratios 
means  number  of  rows. 
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The  rate  at  which  square  inches  will  be 

gj  used  will  be  the  same  for  the  3 rows  as 
for  1 row.  Look  at  the  equation. 


□ 


5^n 

I 3 


< You  must  find  the  numeral 

that  replaces  n. 


.5  square  inches  are  used  for  1 row. 

15  square  inches  are  used  for  all  3 rows. 

3 can  be  found  by 

multiplying  1 by  3. 

So  the  numeral  that 
replaces  n can  be  found 
by  multiplying  5 by  3. 
n=15 


5_n 
1 3 


B 5_15< 


.The  15  was  found  by 
— = -^  multiplying  the  5 by  3. 
1 3 Why  was  5 multiplied 

by  3? 

The  area  of  the  paper  rectangle  is 
15  square  inches. 
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A piece  of  paper  is  in  the  shape  of  a Q 
S rectangle  4 in.  wide  and  8 in.  long.  What 
is  its  area  in  square  inches? 

Look  at  the  diagram. 


ii  I 

LLUlli^U 


The  base  of  the  rectangle  is  8 in.  long. 

So  in  one  row  there  will  be  S sq.  In. 

The  rate  is  B square  inches  per  row.  Write 
.the  rate  as  a ratio. 


1— 


What  does  this  numeral 
stand  for? 

What  does  this  numeral 
stand  for? 


The  altitude  of  the  rectangle  is  4 in.  Q 
So  there  will  be  B rows  of  square  inches. 
Why  can  the  rate  also  be  expressed  as 
n square  inches  per  4 rows?  Write  this  rate 
-as  a ratio. 


What  will  the  numeral  that 
-replaces  n stand  for? 


"What  does  this  numeral 
stand  for? 


1 Be  sure  the  pupils  understand  that  the  two 
ratios  express  the  same  rate  and  can  there- 
fore be  written  as  members  of  an  equation. 
Picture  D shows  the  5 square  inches  per  1 row 
and  also  the  unknown  number  of  square  inches 
per  3 rows. 

2 Have  the  pupils  read  the  text  and  study  Pic- 
ture E.  Ask:  "How  do  we  get  15?  What  does 
the  15  mean?  How  do  we  know  that  15  is  the 
number  we  want?"  Let  pupils  count  the 
squares  in  Picture  E to  verify  the  answer. 

3 Picture  F suggests  the  unbroken  surface  en- 
closed by  the  rectangle.  It  can  be  compared 
with  Picture  A,  in  which  the  surface  is  not 
indicated. 


1 Have  the  pupils  read  the  problem  and  look  at 
Picture  G. 

2 Be  sure  the  pupils  understand  in  Picture  H that 
the  divisions  represent  1-inch  squares  and  that 
there  are  eight  of  them  across  the  base.  Then 
they  should  be  able  to  supply  the  missing 
numerals  in  the  text. 

3 Have  the  pupils  tell  what  the  numerals  in  this 
ratio  represent  in  Picture  H. 

4 Have  the  pupils  read  this  text  in  connection 
with  Picture  1.  Be  sure  they  understand  why 
there  are  4 rows  of  inch  squares. 

5 Be  sure  the  pupils  understand  that  this  ratio 
expresses  the  same  rate  as  8/1.  They  should 
observe  that  the  first  term  in  both  ratios  means 
number  of  square  inches. 
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1 

1 

1 

s 

i 

1 

J 

Sin. 


< Square  inches  will  be  used  at  the  same 

g rate  for  4 rows  as  for  1 row. 

^ ^ What  do  the  8 and  the  n 

8 stand  for? 

a 

2 4 '^hat  do  the  1 and  the  4 

t__l stand  for? 

In  4 rows  there  will  be  S times  as  many 

square  inches  as  in  1 row. 


Why  do  you  multiply  8 by  4 

I to  find  the  numeral  that 

g p replaces  n?  n = S 


^ The  area  of  the  paper  rectangle  is  S sq.  in. 


The  base  of  Square  L is  5 in.  The  altitude 
.is  5 in.  Find  its  area  in  square  inches,  q 

.This  ratio  means  ^ sq.  in. 
per  1 row. 

When  you  have  found  the 
numeral  that  replaces  n,  you 
will  know  how  many  square 
.inches  there  are  in  B rows. 

Why  do  you  multiply  5 by  5 to  find  the 
numeral  that  replaces  n? 


1 

5_n 

I 5 

I 


m 

1 Be  sure  pupils  understand  how  the  equation  is 
formed  and  that  they  can  answer  the  questions 
about  it. 

2 After  the  pupils  have  read  the  text  and 
answered  the  questions,  ask:  ‘‘What  does  the 
32  mean?  How  do  we  know  that  32  is  the 
number  we  want?"  Pupils  can  go  back  to  Pic- 
ture J and  count  the  squares  to  verify  the 
computation. 

3 Have  the  pupils  read  Problem  L.  Ask  a pupil 
to  make  a 5-inch  square  on  the  chalkboard 
and  then  show  by  drawing  inch  squares  that 
there  are  5 square  inches  in  one  row.  Ask  an- 
other pupil  to  tell  how  the  n and  the  5 are 
used  in  n/5.  Then  have  the  pupils  read  the 
sentences  and  supply  the  missing  numerals. 


The  area  of  Square  L is  H sq.  in. 
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4 in. 


Each  diagram  above  represents  a piece 
of  board  that  is  a rectangle.  Find  the  p 
area  of  each  piece  of  board. 

A A side  of  a square  piece  of  glass  is 
Flu  in.  long.  Find  the  area  of  the  piece 
of  glass  in  square  inches. 

THINK  The  base  is  S in.  long.  The 
altitude  is  E in.  long. 

B The  pages  in  a book  are  7 in.  wide 
and  9 in.  high.  Find  the  area  of  a page. 
THINK  The  base  is  7 in.  What  is  the 
altitude? 

c A piece  of  drawing  paper  is  8 in. 
wide  and  11  in.  long.  What  is  its  area 
in  square  inches? 

THINK  If  you  use  11  in.  for  the  base, 
what  do  you  use  for  the  altitude? 

D The  length  of  a piece  of  cardboard 
is  29  in.,  and  the  width  is  14  in.  What 
is  the  area  of  the  piece  of  cardboard 
in  square  inches? 


E A table  top  is  22  in.  long  and  17  in. 
wide.  Find  the  area  of  the  table  top 
in  square  inches. 

F A puzzle  is  a rectangle  12  in.  long 
and  10  in.  wide.  What  is  its  area  in 
square  inches? 

G A side  of  a square  piece  of  glass 
is  20  in.  long.  Find  its  area  in  square 
inches. 

H A picture  is  8 in.  square.  Find 
the  area  of  a piece  of  glass  that  will 
cover  the  picture. 

I A piece  of  glass  in  a window  is 
36  in.  wide  and  13  in.  high.  What  is 
the  area  of  this  piece  of  glass? 

j The  width  of  a page  in  a magazine 
is  9 in.,  and  the  height  is  12  in.  What  is 
the  area  of  the  page  in  square  inches? 

K What  is  the  area  of  the  top  of  a box 
that  is  26  in.  long  and  17  in.  wide? 

know  how  to  solve  problems  about 


Now  you  should 
the  areas  of  rectangles. 


m 

1 Discuss  Rectangle  A with  the  class.  If  any  of 
the  pupils  have  difficulty  making  the  first 
ratio  (8/1),  tell  them  to  visualize  a row  along 
the  base  marked  off  into  8 one-inch  squares 
and  then  to  think  of  the  rate  as  8 square  inches 
per  1 row.  If  they  have  trouble  making  the 
second  ratio,  have  them  imagine  the  height 
of  the  rectangle  as  marked  off  into  5 equal 
parts.  Then  they  can  see  that  there  are  5 rows 
of  square  inches.  The  rate  can  also  be  ex- 
pressed as  n square  inches  per  5 rows.  Next 
put  the  equation  on  the  board  and  let  a pupil 
tell  how  to  find  the  number  that  n represents. 

2 Let  the  pupils  work  independently  to  find  the 
areas  of  Rectangles  B to  H.  Instruct  them  to 
write  an  equation  for  each,  do  the  necessary 
computation,  and  rewrite  the  equation  with 
the  correct  numeral  in  place  of  n.  Then  they 
should  write  the  answer  as  ‘‘12  square  inches." 

3 Follow  the  procedure  suggested  in  Note  2 
above  for  Problems  A to  K. 
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Moving  forv^ard 

Expanded  Notes  for  this  lesson  ore  on  pages  347-349. 

Objectives 

The  child  learns  to  think  of  the  square  foot  and  square 
yard  as  units  of  square  measure.  He  also  learns  how  to 
reduce  units  of  square  measure. 


Vocabulary 

New  words  page  247  floor* 


Comments 


I, 

[ 


I 


The  "Charting  the  Course"  section  (page  345)  and  the 
"Comments”  for  the  preceding  lesson  indicate  why  area 
is  taught  in  this  book  as  an  application  of  rate.  In 
the  previous  lesson  on  computing  area  (pages  240- 
244),  the  square  inch  was  used  exclusively  as  the  meas- 
uring unit  of  the  areas  found.  By  doing  this,  certain 
complexities  were  avoided,  and  major  general  princi- 
ples were  established  in  the  simplest  way  possible. 

Now,  however,  it  is  desirable  to  extend  the  compu- 
tation of  area  to  include  the  ideas  of  the  square  foot 
and  the  square  yard.  And,  since  in  real-life  situations 
it  is  frequently  necessary  to  change  from  one  unit  of 
square  measure  to  another,  upward  and  downward 
reduction  of  square  measures  is  included  in  this  lesson. 
Since  such  reduction  depends  to  some  extent  upon  a 
knowledge  of  square  measure  equivalents,  the  idea  of 
the  square  foot  is  introduced  in  terms  of  its  area  in 
square  inches  (see  page  245).  The  square  yard  is  intro- 
duced in  terms  of  its  area  in  square  feet  (see  page  246). 
The  child  thus  learns  a meaningful  computational  way 
to  find  these  equivalents  and  is  not  forced  to  depend 
upon  his  memory  alone. 

With  the  relationships  established  among  square 
inches,  square  feet,  and  square  yards,  computational 
reduction  is  now  possible.  This  is  illustrated  and  ex- 
plained on  page  247.  Practice  on  finding  areas  and  on 
reduction  of  square  measures  is  provided  on  page  248. 


Answers 

Pages  247-248: 

(block  1) 

I 4/1=[8]/2 

J 144;  144/1  =[1  152]/8;  because  8 is  8 times  1 
K 9/1  =[567]/63;  number  of  square  feet  per  1 square 
yard;  total  area  in  square  yards 


L 5;  9;  5/l  =[45]/9 

M Yes;  yes;  number  of  square  yards  per  45  sq.  ft.; 
9/1=45/[5] 

N 42  sq.  yd.;  378  sq.  ft.;  number  of  square  feet  per 
1 sq.  yd.;  by  multiplying  1 by  42  because  9 can  be 
multiplied  by  42  to  get  378 

O 18/1=: [288]/ 16;  144;  144/1  =288/[2];  because  288 
is  2 times  144 

P 36;  36/l=[864]/24;  864  sq.  in. 

Q 144/1  =864/(6]  or  3/1  =[6]/2;  6 sq.  yd. 

R [B]9/l  = [27]/3,  27sq.ft.  or3/l  = [3]/l,3sq.  yd. 

[C]  72/1  = [1 728 ]/24,  1728  sq.  in.  or  6/l  = [12]/  2, 
12  sq.  yd. 

[D]  24/1  = [288] /1 2,  288  sq.  in. 

[E]  36/1  = [432] /1 2,  432  sq.  in.  or  3/l  = [3]/l, 
3 sq.  ft. 

(block  2) 

A 2448  sq.  in.  E 5 sq.  ft.  H 162  sq.  ft. 

B 9 sq.  yd.  F 1152  sq.  in.  I 19  sq.  yd. 

C 3 sq.  ft.  G 14  sq.  yd.  J 1872  sq.  in. 

D 99  sq.ft. 
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Moving  forward 


In  this  lesson  you  will  learn  how  to  measure  area 
in  square  feet  and  square  yards. 


Diagram  A represents  a square  piece 
of  cardboard.  Each  side  of  the  square 
Q is  M ft.  The  area  of  the  cardboard  is 
1 square  foot.  The  work  below  shows 
how  to  find  the  area  of  the  cardboard 
in  square  inches. 

□ Why  can  you  think  of  each 
dimension  of  the  cardboard  square  as 
u 12  in.?  Look  at  Diagram  B.  If  you  mark 
off  the  cardboard  in  square  inches, 
there  will  be  ■ sq.  in.  in  one  row.  This 
is  a rate  of  12  sq.  in.  per  1 row. 


JL" 

12< 


What  will  the  numeral  that 
.replaces  n represent? 


12. 

1 ^ 


-What  does  12  represent? 
-What  does  1 represent? 


□ How  do  you  know  that  there  will  be 
12  rows?  Now  the  rate  can  also  be 
expressed  as  n square  inches  per 
12  rows. 


— What  does  this  12 
represent? 

£3  Look  at  Diagram  C.  Square  inches 
will  be  used  at  the  same  rate  for 
12  rows  as  for  1 row. 

n When  you  find  the 

“ I numeral  that  replaces 

12  n n,  you  will  know  how 

= many  square  inches 

1 12  there  are  in  12  rows. 

Why  do  you  multiply  12  by  12  to  find 
the  numeral  that  replaces  n? 

The  area  of  the  piece  of  cardboard  is 
H sq. in. 

1 square  foot=  144  square  inches 


i 


LLD 


1 

r 

_J 

_ Diagram  D represents  another  square 
U of  cardboard.  The  length  of  each  side 
of  this  square  is  1 yd.  The  area  is 
1 square  yard.  The  work  below  shows 
how  to  find  the  area  in  square  feet. 


□ 


B 


0 Look  at  Diagram  E.  In  one  row 
there  are  5 sq.  ft.  The  rate  is  S sq.  ft. 
per  1 row. 

Q How  many  rows  are  there?  The  rate 
can  be  expressed  now  as  n sq.  ft.  per 
.1  rows. 

□ Now  look  at  Diagram  F.  Square  feet 
will  be  used  at  the  same  rate  for  the 
3 rows  as  for  1 row. 

When  you  find  the 

I numeral  that  replaces 

3 n know  how 

— = — many  square  feet 

1 3 there  are  in  3 rows. 

Why  do  you  multiply  3 by  3 to  find 
the  numeral  that  replaces  n? 

1 square  yard  = 9 square  feet 


B Diagram  G on  page  247  represents  — 
a large  piece  of  glass  in  the  shape  of  a 
rectangle.  Its  dimensions  are  ■ yd. 
and  H yd.  You  can  express  its  area 
as  30  sq.  yd.  How  do  you  get  the  30? 

0 You  can  also  express  the  area  of  n 
the  glass  in  square  feet.  To  do  this,  “ 
change  the  30  sq.  yd.  to  square  feet. 

The  rate  of  square  feet  per  square 
yards  is  always  the  same.  The  rate  of 
square  feet  for  1 sq.  yd.  is  expressed— 
as  9 per  1.  Look  at  Diagram  H.  The  ^ 
rate  of  square  feet  for  30  sq.  yd.  can 
be  expressed  as  n per  30. 

.When  you  find  the 
numeral  that  replaces 
Q p 71,  you  will  know  how 

— = many  square  feet  there 

1 30  are  in  30  sq.  yd. 

To  find  the  numeral  that  replaces  n, 
multiply  9 by  S.  Why  do  you  multiply 
by  30?  30  sq.  yd.  = 270  sq.ft. 


1 Have  the  pupils  examine  Picture  A and  read 
and  discuss  the  statements  immediately  belov/ 
the  picture  that  define  1 square  foot  as  the 
area  of  the  foot  square. 

2 Have  the  pupils  read  and  discuss  this  exercise 
in  relation  to  Picture  B.  Be  sure  they  can  ex- 
plain v/hat  the  12  and  the  1 represent  in  the 
ratio  12/1. 

3 Be  sure  the  children  understand  why  the  ratio 
n/12  can  be  used  to  express  the  rate  for  all 
the  rows. 

4 Emphasize  that  we  know  the  ratios  12/1  and 
n/12  are  equal  because  they  are  different 
expressions  of  the  same  rate.  When  the  chil- 
dren have  found  the  numerol  that  replaces  n, 
develop  the  idea  that  now  they  know  how 
many  square  inches  are  equal  to  1 sq.  ft. 


m 

1 Before  these  statements  are  read,  you  may 
wish  to  show  a paper  model  (or  a full-scale 
drawing)  of  an  actual  1-yd.  square  to  help  the 
children  realize  that  Picture  D is  a scale  draw- 
ing of  1 sq.  yd. 

2 Make  clear  that  1 sq.  ft.  is  the  unit  of  square 
measure  now  being  used. 

3 Demonstrate  on  the  square-yard  model  that 
square  feet  are  used  at  the  same  rate  in  each 
row.  Be  sure  the  pupils  understand  that  the 
ratios  3/1  and  n/3  express  the  same  rate. 
Point  out  that  the  numeral  that  replaces  n 
shows  how  many  square  feet  are  equal  to  1 
sq.  yd. 

4 Have  the  children  write  the  equation  and  find 
the  area  of  Diagram  G (on  page  247). 

5 Point  out  that  to  change  30  sq.  yd.  to  square 
feet,  we  think  of  the  number  of  square  feet 
per  1 sq.  yd.  Show  this  on  the  model. 

6 Emphasize  that  the  number  of  square  feet  for 
the  30  square  yards  can  be  expressed  as  n/30. 


c 

r 

i 

1 

5 ft. 


1 

§ 

— \ 

1 

D A table  top  is  4 ft.  long  and  2 ft. 
1 wide.  Find  its  area  in  square  feet. 


□ What  is  the  area  in  square  inches? 
In  1 sq.  ft.  there  are  H sq.  in. 


144_n 
1 8 


Does  9 per  1 express  the  rate  of 
square  feet  per  square  yards?  There 
are  45  sq.  ft.  in  the, door.  Does 
45  per  n also  express  the  rate  of 
square  feet  per  square  yards?  What 
does  n represent? 


Why  do  you  multiply  144  by  8 to  find 
the  numeral  that  replaces  n? 

13  A floor  is  63  sq.  yd.  in  area.  Find 
its  area  in  square  feet. 


What  does  the  9 represent?  What  does 
the  63  represent? 

I □ Diagram  I represents  a door.  The 
I dimensions  of  the  door  are  H ft.  and 
J ■ ft.  The  area  can  be  expressed  as 
45  sq.  ft.  Flow  do  you  get  the  45? 

■ Cn  You  can  also  express  the  area  of 
|the  door  in  square  yards.  To  do  this, 
change  the  45  sq.  ft.  to  square  yards. 


9^45 
1 n 

□ L 


When  you  find  the 
numeral  that  replaces  n, 
you  will  know  how  many 
square  yards  there  are 
in  45  sq.  ft. 


Why  do  you  multiply  1 by  5 to  find 
the  numeral  that  replaces  n? 


d A wall  is  27  ft.  long  and  14  ft.  high. 
What  is  its  area  in  square  yards?  Q 


9_378 
1 n 


What  is  the  area  of  the  wall  in  square 
feet?  What  does  the  9 represent? 

Flow  do  you  find  the  numeral  that 
replaces  n? 

247 


3 ft. 

□ 

nm 


i Q The  dimensions  of  a picture  are 
18  in.  and  16  in.  Find  the  area  of  the 

■ picture  in  square  feet. 

' First  find  the  area  in  square  inches. 

This  area  is  288  sq.  in.  Flow  do  you 
; get  the  288? 

■ Next  you  change  288  square  inches  to 
Jsquare  feet.  ■ sq.  in.  will  be  used  for 

j each  square  foot. 

144^288 

■ 1 n 

i Why  do  you  multiply  1 by  2 to  find 
the  numeral  that  replaces  n? 

□ Look  at  Diagram  A.  The  length  of  the 
^base  is  shown  in  feet,  and  the  length 
of  the  altitude  is  shown  in  inches. 

Find  the  area  in  square  inches.  Change 
3 ft.  to  inches.  Then  what  do  you  do? 


23  You  can  also  find  the  area  of 
Rectangle  A in  square  feet.  To  do  this, 
you  can  change  864  square  inches  to 
square  feet.  Or  you  can  first  change 

24  in.  to  feet.  Then  what  do  you  do? 

□ Find  the  area  of  each  of  the  other 
rectangles  above.  You  may  have  topf 
change  one  dimension  before  you 
make  your  equation. 


A 17  sq.  ft.  = H sq.  in. 

B 81  sq.  ft.  = H sq.  yd. 
c 432  sq.  in.  = S sq.  ft. 
D 11  sq.  yd.  = a sq.  ft. 

E 720  sq.  in.  = ■ sq.  ft. 
F 8 sq.  ft.  = a sq.  in. 

G 126  sq.  ft.  = ■ sq.  yd. 
H 18  sq.  yd.  = B sq.  ft. 

I 171  sq.  ft.  = H sq.  yd. 
J 13  sq.  ft.  = B sq.  in. 


Now  you  know  how  to  measure  areas  in  square  inches, 
square  feet,  and  square  yards  and  how  to  change 
square  measures  when  you  need  to. 


1 Have  the  pupils  v/rite  the  proper  equation 
and  find  the  numeral  that  replaces  n. 

2 Get  the  children  to  explain  why  144  and  8 are 
used  in  the  ratios  144/1  and  n/8.  Be  sure  they 
interpret  the  answer  as  meaning  square  inches. 

3 Get  the  pupils  to  see  that  this  is  a type  of 
reduction  they  have  been  studying.  Be  sure 
they  can  explain  the  equation  and  can  inter- 
pret their  answer. 

4 Tell  the  children  to  write  the  necessary  equa- 
tion and  find  the  numeral  that  replaces  n. 

5 Have  them  observe  Diagram  I and  note  that 
9 of  the  square  feet  are  used  per  1 sq.  yd. 

6 Help  the  pupils  understand  that  since  n repre- 
sents the  unknown  number  of  square  yards,  it 
must  be  in  the  same  position  as  the  1 [for  1 
sq.  yd.].  Ask  someone  to  tell  the  area  of  the 
door  in  square  yards. 

7 Help  the  pupils  see  that  they  are  to  change  to 
a larger  unit  of  square  measure.  Have  them 
find  the  area  in  square  yards. 
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1 In  this  exercise,  be  sure  the  pupils  understand 
that  144  is  used  because  square  inches  are 
used  at  the  rate  of  144  sq.  in.  per  1 sq.  ft. 
and  interpret  the  answer  as  meaning  sq.  ft. 

2 Diagram  A illustrates  how  dimensions  can  be 
given  in  different  units  of  measure,  one  of 
which  must  be  changed  before  the  area  can 
be  computed.  The  children  should  write  the 
proper  equation  and  find  the  area  in  sq.  in. 

3 Get  the  pupils  to  observe  the  different  ways 
of  using  the  data  they  have  to  find  the  area 
of  Rectangle  A in  square  feet.  Have  them  write 
the  equation  suggested  by  each  way  and  ob- 
serve the  results.  They  should  note  that  it  is 
much  simpler  first  to  change  24  in.  to  feet. 

4 Observe  the  children  closely  as  they  find  these 
areas,  and  assist  any  child  who  needs  help. 
Drawing  diagrams  may  help  some  children. 

5 Most  of  the  children  should  be  able  to  work 
independently  on  these  exercises,  but  continue 
to  give  help  wherever  it  is  needed. 

Lesson  briefs  245-248 


249-250  Using  arithmetic 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  what  an  acre  and  a square  mile  are 
and  how  to  use  these  measures  in  problem  solving. 

Vocabulary 

New  words  page  249  land*,  acre*;  page  250  section 
Comments 

It  is  useful  for  anyone  to  be  able  to  recognize,  in  a 
rough  way,  what  size  a piece  of  land  is — about  an 
acre,  very  much  more  than  an  acre,  or  considerably 
less  than  an  acre.  The  best  way  for  the  child  to  acquire 
judgment  about  the  size  of  an  acre  is  to  become 
familiar  with  the  size  of  pieces  of  land  (measured  in 
acres)  in  his  immediate  environment — the  amount  of 
land  occupied  by  the  school  buildings  and  grounds, 
for  example,  or  a nearby  playground,  or  his  own  yard. 
Most  property  owners  know  what  their  acreage  is  (lots 
occupied  by  one-family  houses  are  usually  well  under 
an  acre),  and  town  officials  can  supply  the  dimensions 
or  area  of  publicly  owned  property,  such  as  parks  or 
land  occupied  by  public  buildings.  Able  pupils  might 
like  to  pace  off  the  school  yard  and  compute  the  area. 

Children  should  realize  that  an  acre  does  not  have 
a particular  shape,  but  that  it  may  take  various  shapes. 

Answers 

(block  1) 

A 209;  209/1  = [43,681  ]/209,  43,681  sq.  ft. 

B More;  yes 

C 100  yd.;  160  ft.;  (300)/l  =[48,000]/!  60, 

48,000  sq.  ft. 

D 48,000 -43,560  = [4440],  4440  sq.  ft.  more 
E 160  ft.;  yes;  272/1  =[43,520]/l 60,  43,560- 
43,520  = [40],  40  sq.  ft.  less 

F Yes;  75/l=[13,500]/180.  Each  lot  is  13,500  sq.  ft. 
3X13,500  sq.  ft.  is  40,500  sq.  ft.,  which  is 
just  a little  less  than  1 acre. 

G — 

H 660/1  =[435,600]/660,  435,600  sq.  ft. 

I 43,560/1=  [435,600]/!  0,  435,600  sq.  ft., 
exactly  10  A. 

J 2640  ft.;  less;  5280  - 2640  = [2640],  2640  ft., 
or  i mile 


K 1;  1;  640  A. 

L 640  A. 

M 640-^[160]=4,  160  A. 

N 4 mi. 

O 640/1  =[3840]/(6),  3840  A. 

(block  2) 

A 325/1  =[58,500]/!  80,  58,500  sq.  ft.;  more 
B 260/1  =[44,200]/!  70,  44,200  sq.  ft.;  more 
C (600)/1  =[42,000]/70,  42,000  sq.  ft.;  less 
D (210)/l=[18,270]/(87),  18,270  sq.  ft.;  less 
E (336)/l  =[50,400]/150,  50,400  sq.  ft.;  more 
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Using  arithmetic 


□ Diagram  A represents  a square 
r^piece  of  land.  Each  side  of  the  square 
■^is  B ft.  long.  Find  its  area. 


□ Mr.  West  is  building  a house  on  a — 
lot  that  is  75  ft.  wide  and  180  ft.  long,  ti 
Would  3 lots  of  this  size  be  about  1 A.? 


□ Land  is  usually  measured  in  acres. 
An  acre  is  43,560  sq.  ft.  Is  the  piece 
l^of  land  in  Diagram  A more  than  or  less 
than  1 acre?  Should  you  say  that  it  is 
approximately  1 acre? 


0 Find  the  approximate  dimensions 
of  your  school  yard.  What  is  its 
approximate  area?  Is  it  more  or  less 
than  1 acre?  It  is  about  how  much 
more  or  less  than  1 acre? 


B 


H Diagram  B represents  the  playing 
P|part  of  c football  field.  Flow  long  is  it? 
^Flow  wide  is  it?  What  is  its  area? 


13  Each  block  in  one  large  city  is  a 
square  that  is  660  ft.  on  a side.  What 
is  the  area  of  each  block? 


B 


0 “A.”  is  the  abbreviation  for  “acre.” 
The  area  of  the  football  field  is  H sq.  ft. 
more  than  1 A. 

B The  part  of  the  playing  field  that 
is  green  in  the  picture  is  272  ft. 
long.  Flow  wide  is  it?  Is  the  green  part 
I approximately  1 acre?  It  is  how  much 
more  or  how  much  less  than  1 acre? 


a Flow  many  square  feet  are  there  in 
10  A.?  Is  the  city  block  described 
in  Problem  H more  than,  less  than,  or 
exactly  10  A.? 

D Find  the  perimeter  of  the  city  block 
in  Problem  FI.  Is  the  perimeter  more 
than  or  less  than  1 mi.?  It  is  how  much 
more  than  or  less  than  1 mi.? 

Square  meosure,  cere  end  square  mile  249 


1 square  mile  = 640  acres 


I □ Diagram  C represents  a square 
Upiece  of  land.  Each  side  is  S mi.  long. 
The  area  of  this  piece  of  land  is 
E sq.  mi.,  or  H A. 

! n A square  mile  of  land  may  also  be 
called  a section.  Flow  many  acres  are 
in  a section? 


n The  4 farms  shown  on  Diagram  C 0 
are  equal  in  size.  How  many  acres  are 
there  in  each  farm? 

13  Find  the  perimeter  of  the  section 
of  land  in  Diagram  C. 

H A large  farm  is  in  the  shape  of  a 
rectangle  3 mi.  long  and  2 mi.  wide. 

Find  the  area  of  the  farm  in  acres. 

The  dimensions  of  five  fields  that  are 
in  the  shape  of  rectangles  are  given 
below.  Find  the  area  of  each  field.  Is 
the  area  of  each  field  more  than  or 
less  than  1 acre? 

A 325  ft.  long;  180  ft.  wide  B 
B 260  ft.  long;  170  ft.  wide 
c 200  yd.  long;  70  ft.  wide 
D 70  yd.  long;  29  yd.  wide 
E 112  yd.  long;  150  ft.  wide 


1 Discuss  Exercise  A and  Diagram  A with  the 
class.  Have  a pupil  write  the  equation  on 
the  board  and  tell  how  to  find  the  numeral 
that  replaces  n. 

2 Pupils  should  understand  that  the  acre  is  a 
unit  of  square  measure  and  is  used  only  in 
connection  with  area.  Ask:  “Could  we  speak 
of  a farm  as  being  10  acres  long?  Why  not?" 

3 Exercises  C,  D,  and  E should  be  read  and 
discussed  in  connection  with  Diagram  B.  Pu- 
pils who  have  seen  an  official  football  field 
will  be  interested  to  know  that  the  field  is 
slightly  larger  than  an  acre  and  can  use  this 
knowledge  to  help  them  visualize  1 acre. 

4 Compute  the  area  of  the  3 lots  on  the  board, 
following  directions  given  by  members  of  the 
class.  Then  let  a pupil  answer  the  question. 

5 Able  pupils  might  be  assigned  to  this  task. 
Their  findings  should  be  discussed  in  class. 

6 Let  pupils  work  Problems  H,  I,  and  J inde- 
pendently and  then  compare  their  answers. 

m 

1 Discuss  Exercises  K and  L in  connection  with 
Diagram  C.  Ask:  "Do  you  think  a square  mile 
always  has  the  shape  of  a square?  Why  or 
why  not?" 

2 Let  pupils  work  Problems  M,  N,  and  O inde- 
pendently; then  discuss  the  equations  and  the 
answers. 

3 Problems  A to  E should  be  assigned  as  written 
work.  Remind  the  class  that  they  will  have  to 
change  yards  to  feet  before  they  make  their 
equations  for  some  of  the  problems.  Ask  why. 
Provide  answers  so  that  pupils  may  verify 
their  work. 


Kjhinking  straight 

' Q Picture  A on  page  251  shows 
a square  whose  sides  are  1 inch  in 
length.  What  is  the  area  of  this 
square? 

□ In  Picture  B,  the  inch  square  is 
being  cut  into  four  strips  that  are  equal 
in  width.  What  will  be  the  dimensions 
of  each  strip? 

B Is  the  total  area  of  the  four  strips 
‘ 1 sq.  in.?  How  do  you  know? 


□ In  Picture  C the  strips  from 
Picture  B have  been  arranged  to  form 
a polygon.  What  kind  of  polygon  is 
this?  Is  the  area  of  Polygon  C the 
same  as  the  area  of  Square  A?  What 
are  the  dimensions  of  Polygon  C? 


B What  kind  of  polygon  do  the  strips 
form  in  Picture  D?  What  is  the  area 
of  Polygon  D?  What  are  the  dimensions 
of  this  polygon? 
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250-251 


Thinking  straight 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  that  a square  inch  is  not  necessarily 
an  inch  square,  but  may  have  various  shapes. 


Vocabulary 

New  words  page  250  whose* 


Comments 

Because  it  is  convenient  to  use  the  inch  square  in 
developing  the  concept  of  area,  there  is  always  the 
danger  that  the  child  will  believe  that  a square  inch 
must  be  an  inch  square.  This  lesson  has  been  designed 
to  show  that  a square  inch  need  not  be  square  shaped. 

Provide  each  child  with  several  1-inch  squares  of 
different  colored  paper.  Have  each  child  cut  up  and 
rearrange  each  square  into  a different  shaped  polygon. 
This  activity  will  supplement  the  pictures  on  page  251, 
since  only  a few  of  many  possibilities  have  been  illus- 
trated. The  squares  need  not  be  cut  into  equal  parts, 
or  even  into  parts  whose  edges  form  straight  lines.  The 


parts  of  each  cut-up  square,  however,  must  be  rear- 
ranged into  a shape  having  no  gaps  showing  between 
adjoining  pieces.  It  is  important  for  pupils  to  understand 
that  no  matter  how  irregular  a shape  the  combined 
pieces  of  one  of  the  original  squares  may  make,  the 
area  will  still  be  1 square  inch. 

Answers 

A 1 sq.  in. 

B 1 in.  long,  i in.  wide 

C Yes;  Nothing  has  been  added  or  taken  away. 

D Rectangle;  yes;  4 in.  by  ^ in. 

E Rectangle;  1 sq.  in.;  2 in.  by  ^ in. 

F Six;  yes;  Side  a,  in.;  Side  b,  1^  in.;  Sides  c and  f, 
1 in.;  Sides  d and  e,  i in. 

G Six;  1 sq.  in.;  Sides  a,  c,  and  d,  ^ in.;  Sides  b 
and  e,  1 in.;  Side  f,  1 i in. 

H Triangle 

I  Triangle;  1 sq.  in.;  2 in.;  no;  1 in. 

J Six;  1 sq.  in.;  i sq.  in. 

K 1 sq.  in. 

L Yes;  yes 


Sts 

'feiv 

i mi. 

1 square  mile  ==  640  acres 


□ Diagram  C represents  a square 
piece  of  land.  Each  side  is  S mi.  long. 
The  area  of  this  piece  of  land  is 
E sq.  mi.,  or  ® A. 


Q A square  mile  of  land  may  also  be 
called  a section.  How  many  acres  are 
in  a section? 


C3  The  4 farms  shown  on  Diagram  C 
are  equal  in  size.  How  many  acres  are 
there  in  each  farm? 

CJ  Find  the  perimeter  of  the  section 
of  land  in  Diagram  C. 

H A large  farm  is  in  the  shape  of  a 
rectangle  3 mi.  long  and  2 mi.  wide. 
Find  the  area  of  the  farm  in  acres. 

The  dimensions  of  five  fields  that  are 
in  the  shape  of  rectangles  are  given 
below.  Find  the  area  of  each  field.  Is 
the  area  of  each  field  more  than  or 
less  than  1 acre? 

A 325  ft.  long;  180  ft.  wide 
B 260  ft.  long;  170  ft.  wide 
c 200  yd.  long:  70  ft.  wide 
D 70  yd.  long;  29  yd.  wide 
E 112  yd.  long:  150  ft.  wide 


Thinking  straight 


□ Picture  A on  page  251  shows 
^ square  whose  sides  are  1 inch  in 
length.  What  is  the  area  of  this 
square? 
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□ In  Picture  B,  the  inch  square  is 
being  cut  into  four  strips  that  are  equal 
Pin  width.  What  will  be  the  dimensions 
of  each  strip? 


C3  Is  the  total  area  of  the  four  strips 
1 sq.  in.?  How  do  you  know? 

250 


□ In  Picture  C the  strips  from  0 
Picture  B have  been  arranged  to  form 
a polygon.  What  kind  of  polygon  is 
this?  Is  the  area  of  Polygon  C the 
same  as  the  area  of  Square  A?  What 
are  the  dimensions  of  Polygon  C? 


B What  kind  of  polygon  do  the  strips 
form  in  Picture  D?  What  is  the  area 
of  Polygon  D?  What  are  the  dimensions 
of  this  polygon? 


m 

1 Have  pupils  read  Exercise  A on  page  250  in 
connection  with  Picture  A on  page  251. 

2 Call  on  pupils  to  answer  the  questions  in 
Exercises  B and  C. 

3 In  Pictures  C and  D,  the  strips  should  be 
thought  of  as  making  an  unbroken  shape.  The 
pupils  should  use  Pictures  C and  D to  answer 
the  questions  in  Exercises  D and  E.  They 
should  be  able  to  give  the  dimensions  of  the 
polygons  without  measuring  the  sides,  but  you 
may  let  them  use  their  rulers  to  verify  their 
answers. 


EF  In  Picture  E the  strips  have  been 
arranged  in  another  way.  How  many 
sides  does  this  polygon  have?  Is  the 
area  still  1 sq.  in.?  What  is  the  length 
of  each  side  of  this  polygon? 


H How  many  sides  has  Polygon  F? 
What  is  its  area?  What  is  the  length 
of  each  side? 


C]  Picture  G shows  an  inch  square 
that  is  being  cut  into  halves.  What  kind 
of  polygon  will  each  half  be? 

D The  polygon  in  Picture  H has  been 
formed  from  the  two  pieces  shown  in 
Picture  G.  What  kind  of  polygon  is  it? 
What  is  its  area?  How  long  is  side  a?  p 
Can  you  tell  how  long  sides  b and  c ^ 


are  without  measuring  them?  Line  d 
is  the  altitude.  What  is  its  length? 

□ Polygon  I has  also  been  formed 
from  the  two  pieces  of  the  inch  square 
in  Picture  G.  How  many  sides  does 
Polygon  I have?  What  is  its  area? 

What  is  the  area  of  each  triangle? 

Q Polygon  J was  formed  by  putting 
together  4 equal  triangles.  These  ^ 
triangles  were  made  by  cutting  the 
two  triangles  in  Polygon  I into  halves. 
What  is  the  area  of  Polygon  J? 

□ Can  a triangle  have  an  area  of 

1 sq.  in.?  Can  two  rectangles  that  do 
not  have  the  same  dimensions  each 
have  an  area  of  1 sq.  in.? 
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1 The  exercises  on  this  page  should  be  read 
and  discussed  in  class  in  connection  with  Pic- 
tures E to  J. 

2 In  all  the  pictures,  the  pieces  should  be 
thought  of  as  making  unbroken  shapes.  Pupils 
will  be  interested  to  learn  that  Pictures  E and 
F are  hexagons,  because  they  have  6 straight 
sides  and  6 angles.  Pupils  are  used  to  think- 
ing of  the  hexagon  in  terms  of  the  regular 
hexagon. 

3 Ask  someone  to  explain  what  the  altitude  of 
a triangle  is.  Be  sure  pupils  understand  that 
Line  d forms  right  angles  with  Side  a of  the 
triangle,  which  may  be  taken  as  the  base. 

4 Some  pupils  will  ask  whether  or  not  Polygon 
J is  a rectangle.  It  is,  although  the  pupils  are 
not  expected  to  know  that  all  four  “corners" 
are  right  angles. 


252-253 


Moving  forward 


Expanded  Notes  for  this  lesson  ore  on  page  349. 

Objectives 

The  child  learns  that  certain  rates  are  customarily 
expressed  as  per  cents. 


Vocabulary 

New  words  page  252  sprouted 


Comments 

Some  of  the  difficulties  the  child  has  had  with  per 
cent  in  the  past  have  arisen  because  he  has  thought 
of  per  cents  as  whole  numbers  or  as  fractions  instead 
of  as  number  pairs  that  express  rates.  It  is  important 
for  the  child  to  learn  from  the  outset  that  per  cent 
is  a rate.  The  confusion  between  per  cents  and  frac- 
tion numerals  will  disappear  if  the  child  understands, 
for  example,  that  the  3 of  the  symbol  3%  expresses 
a rate  in  which  the  second  term  of  the  ratio  is  100. 

Draw  attention  to  the  fact  that  in  the  table  at  the 
bottom  of  page  252,  we  first  write  ratios  to  express 


the  information  in  the  pictures  (Column  A).  Each  ratio 
represents  the  rate  at  which  one  group  of  beans 
sprouted.  In  Column  B we  write  equal  ratios  with  100 
as  the  second  term.  Be  sure  the  children  understand 
that  the  ratios  in  Column  B express  the  same  rates  as 
the  ratios  in  Column  A.  For  example,  72  per  100  is 
the  same  rate  as  18  per  25.  In  Column  D the  child  is 
shown  how  to  read  the  ratios  by  substituting  the  word 
“cent"  for  100.  In  Column  E the  child  is  shown  how  to 
write  per  cents  by  using  the  per  cent  sign. 

Answers 

Pages  252-253: 

(block  1) 

A John  had  25,  Paul  20,  Bill  10.  Of  sprouted  beans, 
John  had  18,  Paul  15,  and  Bill  9. 

B John;  Bill 
C 18/25;  15/20;  9/10 
D 72/100;  75/100;  90/100 

E The  three  rates  can  easily  be  compared  because 
each  ratio  has  100  as  its  second  term.  90/100  shows 
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a higher  rate  than  72/100  or  75/100.  John’s  beans 
sprouted  ar  the  lowest  rate. 

F — 

G John,  72  per  cent;  Paul,  75  per  cent;  Bill,  90  per  cent 
H Bill;  John 
(block  2) 

A 25%  C 3%  E 16/100  G 86/100 

B 14%  D 99%  F 2/100  H 39/100 

(block  3) 

Accept  any  correct  ratios. 

A Another  possibility:  50%  = 10/20  = 2/4  = 1/2. 

B 18/100=9/50 
C 25/100=5/20  = 1/4 
D 44/100  = 22/50  = 11/25 
E 75/100  = 15/20=3/4 
F 40/100=20/50=10/25=2/5  or 
40/100=4/10=2/5 
G 12/100=6/50=3/25 
H 60/100  = 12/20=6/10  = 3/5  or 
60/1 00 = 30 /50  = 1 5/25  = 3/5 
I 35/100=7/20 


J 80/100=40/50=20/25=4/5  or 
80/100=8/10=4/5 
K 90/100=45/50=9/10 
L 65/100  = 13/20 
M No;  no 
N No;  yes;  yes 
O Yes 


(block  4) 

The  higher  rate  is  shown  by  the  larger  per  cent. 


A 50%,  60% 

B 40%,  75% 

C 50%,  30% 
Keeping  skillful: 
(block  1) 


D 50%,  60% 
E 15%,  16% 
F 70%,  75% 


A 4t 
B 1 
C 2^ 
D 80i^ 
E 124? 
F 5? 


G 18^  or  18i^ 
H 45?i 
I 8t 
J 1 1^ 

K 26? 

L55| 


G 28%,  90% 
H 55%,  38% 
I 95%,  64% 

(block  2) 

A loA 


B 
C 
D 23 
E 
F 


1 1 1^2  or  lie 


loii 

'020 


iiA 

17^ 


_ Q Look  at  the  pictures  above.  Each 
Uboy  had  how  many  beans?  How  many 
of  each  boy’s  beans  sprouted? 

□ Which  boy  had  the  most  sprouted 
beans?  Which  boy  had  the  fewest? 

H You  can  show  the  rate  at  which 
each  boy’s  beans  sprouted  by  writing 
Cja  ratio.  Look  at  Column  A below.  What 
is  the  rate  for  John’s  beans?  For  Paul’s 
beans?  For  Bill’s  beans? 

0 To  find  which  boy  had  beans  that 
sprouted  at  the  highest  rate,  you 
Q can  express  each  rate  with  a ratio 
that  shows  how  many  per  100.  Look 
at  Column  B.  What  is  the  rate  f)er  100 


for  John’s  beans?  For  Paul’s  beans? 

For  Bill’s  beans? 

Q How  does  Column  B help  you  decide 
that  Bill’s  beans  sprouted  at  the 
highest  rate?  Which  boy  had  beans  Cj 
that  sprouted  at  the  lowest  rate? 

□ Column  C shows  how  to  read  the  g 
ratios  that  express  how  many  per  100. 
Read  these  ratios. 


□ Column  D shows  another  way  to  sayj^j 
each  rate.  When  a rate  is  expressed 
as  so  many  per  100,  the  rate  is  called 
a per  cent.  Per  cent  means  per 
hundred.  What  per  cent  of  each  boy’s 
beans  sprouted? 


A 

B 

c 

D 

E 

John 

18 

25 

72 

100 

72  per  100 

72  per  cent 

72% 

Paul 

15 

20 

75 

100 

75  per  100 

75  per  cent 

75% 

Bill 

9 

10 

90 

100 

90  per  100 

90  per  cent 

90% 

1 The  pupils  should  use  Pictures  A,  B,  and  C 
to  answer  the  questions  in  Exercises  A and  B. 

2 Exercise  C should  be  read  and  discussed.  The 
pupils  should  read  the  rates  in  Column  A as 
18  per  25,  15  per  20,  and  9 per  10. 

3 In  connection  with  discussion  of  Exercise  D, 
call  on  someone  to  explain  how  he  knows  that 
the  ratio  72/100  is  equal  to  18/25.  Make  sure 
the  pupils  understand  that  each  ratio  in  Col- 
umn B is  equal  to  a ratio  in  Column  A and 
expresses  the  same  rate. 

4 Be  sure  the  pupils  understand  that  it  is  now 
possible  and  easy  to  compare  the  rates  of 
sprouting  because  the  comparison  is  made  on 
the  basis  of  each  boy’s  having  100  beans. 

5 The  children  should  understand  that  Column  C 
merely  shows  how  to  read  the  ratios  in  Col- 
umn B. 

6 Establish  the  idea  that  the  word  "cent”  merely 
takes  the  place  of  "100”  in  Column  C. 


Q The  sign  at  the  right  is  called  (K. 
the  per  cent  sign.  You  read  it  ' 
n ‘‘per  cent.”  Column  E on  page  252 
shows  how  to  write  the  ratios  with  the 
per  cent  sign.  Which  boy  had  the 
highest  per  cent  of  sprouted  beans? 
Which  boy  had  the  lowest  per  cent? 
Write  each  of  the  ratios  below,  using 
0the  per  cent  sign. 


25 

100 


14 

100 


3 

100 


99 

100 


Write  each  of  the  following  as  a ratio 
without  using  the  per  cent  sign. 

E 16%  F 2%  G 86%  H 39% 
For  each  rate  given  at  the  top  of  the 
Ijl  next  column,  write  one  or  more  equal 
ratios  without  using  the  per  cent  sign. 
The  work  you  might  write  for  50% 
is  shown  below. 

A =2.s'=j:=i- 

n -^1/  /o  ,oo  tc  s- 


A 50%  D 44%  G 12%  j 80% 

B 18%  E 75%  H 60%  K 90% 

c 25%  F 40%  I 35%  L 65% 

M Jim  said  that  he  spelled  90%  of  the 
words  in  a test  correctly.  Do  you  knowpr| 
how  many  words  were  in  the  test?  Do  “ 
you  know  how  many  words  he  missed? 

N Did  there  have  to  be  100  words 
in  the  test?  Could  there  have  been  50 
words?  Could  there  have  been  10? 
o Can  you  say  that  Jim  spelled  9 out 
of  10  words  correctly? 

Express  the  ratios  below  as  per  cents, 
and  for  each  pair  decide  which  ratio  tl 
shows  the  higher  rate. 


2^ 

3 

0 

1 

3 

S 

7 

9 

4 

5 

2' 

5 

25' 

10 

2 

3 

□ 

3 

4 

Q 

11_ 

19 

5’ 

4 

20’ 

25 

20’ 

50 

1 

3 

B 

7 

3 

□ 

19 

16 

2 

10 

10' 

4 

20’ 

25 

Now  you  should  understand  that  a per  cent  is  a way  of 
expressing  a rate  so  that  it  shows  how  many  per  100. 


Keeping  skillful 

A n + iii=i6i 
B 13§-I2i=n 
c 8^+n  = ii 
D 60i+i9i  = n 
E n-44  = 80i 

F i8-n  = i2i 


□ 

G 46^-28i=n 
H iii  + 33i=n 
I 27+n  = 35t 
J 60^-n  = 48| 
K n + i4i  = 4i 
L n-i4i  = 4i 


A Ii  + 7|  + l^  = n 
B 4|  + ^ + 5i=n 
c 8Hl^  + 3|=n 

D 9HlO  + 3^=n 
E 6§  + ^ + 4|=n 
F 5i  + 6H5^  = n 


1 Be  sure  the  pupils  understand  that  72%  is 
just  a special  way  of  writing  72  per  100. 

2 The  pupils  should  work  Exercises  A to  H 
independently. 

3 Before  having  the  pupils  write  the  equal  ratios 
for  the  per  cents  in  Exercises  A to  L,  discuss 
the  example  shown  in  handwriting.  Make  sure 
everyone  understands  that  at  the  moment 
these  pairs  of  numerals  are  not  to  be  con- 
sidered fraction  numerals,  but  ratios,  and 
hence  to  be  read  as  “50  per  100,"  "25  per 
50,"  etc. 

4 Let  pupils  take  turns  reading  Exercises  M,  N, 
and  O and  answering  the  questions. 

5 Assign  these  exercises  as  written  work.  Sup- 
ply answers  so  that  the  pupils  can  verify  their 
work. 

6 Assign  these  exercises  as  written  work. 


Checking  up;  Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  for  these  lessons. 

Objectives 

The  child  reviews  his  knowledge  of  finding  areas  and 
changing  units  of  square  measure. 


j Vocabulary 

J There  are  no  new  words. 

Comments 

Use  the  "Checking  up"  tests  to  discover  how  well  the 
! pupils  understand  terminology  employed  in  giving  di- 
mensions, finding  areas,  and  reducing  square  measures, 
ji  If  Tests  1 and  2 reveal  weakness,  review  the  lessons  on 
t pages  240-248.  If  Test  3 causes  trouble,  review  the 
I lessons  on  pages  245-250. 

I Answers 

Test  1 

A 576  sq.  in.  D 405  sq.  ft.  or 

f|  B 864  sq.  in.  45  sq.  yd. 

[l  C 16  sq.  ft.  E 6 sq.  mi. 


Test  2 

A 294  sq.  in. 

B 225  sq.  ft. 

C 405  sq.  ft.  or 
45  sq.  yd. 

Test  3 

A 1008  sq.  in.  D 1920  A. 
B 4 sq.  yd.  E 72  sq.  ft 
C 4 sq.  ft.  F 3 sq.  mi 


Keeping 

skillful; 

(block  1) 

(block  2) 

A 3| 

A 

85||  or  85tt 

B 64 

B 

17 

C 9 

C 

314|| 

D 8^ 

D 

602 

E 6i 

E 

827 

F 18i 

F 

87 

G 2 

G 

63^^  or  63^ 

H lOll 

H 

,314 

0847 

I 

53 

D 64  sq.  mi. 

E 1584  sq.  in. 

F 8100  sq.  ft.  or 
900  sq.  yd. 

G 4480  A.  J 14  sq.  yd. 

H 5 sq.  ft.  K 1728  sq.  in. 
I 99  sq.  ft. 

(block  3) 

A 51,427 
B 216,716 
C 34f|  or  34 J 
D 7658 
E 210,910 
F 11,578 
G 50 
H 156 
I 147,780 
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Checking  up 


Test  1 Q 

Find  the  area  of  each  rectangle  above. 
Test  2 

□ Find  the  area  of  each  rectangle  whose 
dimensions  are  given  below. 

A base,  21  in.;  altitude,  14  in. 

B 15  ft.  square 
c 27  ft.  long;  5 yd.  wide 
D 8 mi.  square 
E 66  in.  long;  2 ft.  high 
F depth,  36  yd.;  width,  75  ft. 


Tests 

A 7 sq.  ft.  = H sq.  in.  Q 
B 36  sq.  ft.  = E sq.  yd. 
c 576  sq.  in.  = H sq.  ft. 

D 3 sq.  mi.  = ■ A. 

E 8 sq.  yd.  = H sq.  ft. 

F 1920  A.  = H sq.  mi. 

G 7 sq.  mi.  = H A. 

H 720  sq.  in.  = H sq.  ft. 

I 11  sq.  yd.  = a sq.  ft. 

J 126  sq.  ft.  = H sq.  yd. 

K 12  sq.  ft.  = B sq.  in. 


Keeping  skillful 

I2|-n  = 8^ 
46^+17^=11 
ioi-ii  = n 
n + 7i=i5i^ 

2i|+n  = 28 
n -5^=13 
5 + A + i + A = n 


□ 5634-^-66=0 

□ 7446-Ml  = 438 
B 28022^89=0 

□ 28896^0=48 
B 344032-;- 416=0 

□ 8265^-0  = 95 
B 7025H- 110=0 
m 5396^847=0 
D 5194-H0  = 98 


46381  + 5046=0  g 
68X3187  = 0 
2504  H- 72  = 0 
17006-9348  = 0 
230X917=0 
80001  - 68423  = 0 
35850  H- 717  = 0 
74+19  + 23  + 40=0 
60  X 2463  = 0 
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1 Pupils  should  work  independently,  make  equa- 
tions, and  find  the  area  of  each  rectangle. 
They  should  label  their  answer  in  terms  of 
the  square  unit  in  which  the  area  was  found. 
Remind  them  that  when  the  dimensions  are  in 
different  units  they  must  change  one  of  the 
dimensions  before  computing.  Discuss  the  vari- 
ous ways  in  which  areas  were  found  and 
stated.  [For  example,  the  area  of  Rectangle  D 
can  be  stated  as  45  sq.  yd.  or  as  405  sq.  ft.] 

2 Again  the  pupils  should  write  equations,  com- 
pute, and  label  the  answers. 

3 The  pupils  should  write  the  equations  and 
compute  to  find  the  answers. 

4 Have  the  children  find  the  numeral  that  re- 
places n for  each  equation. 

5 Tell  the  children  to  use  remainders  to  form 
fractions.  Because  of  the  large  numbers,  you 
should  not  require  the  children  to  reduce  the 
fraction  numerals  to  simplest  form. 

6 Direct  the  pupils  to  find  the  answers. 


255-256  Moving  forward 

Expanded  Notes  are  not  considered  necessary  for  this  lesson 


Objectives 

The  child  extends  his  knowledge  of  the  number  system 
by  learning  to  use  the  decimal  notation  through  tenths 
and  hundredths. 


Vocabulary 

New  words  page  255  rain*,  decimal 

Comments 

There  is  no  intention  of  treating  decimal  notation  ex- 
haustively here.  This  lesson  is  merely  an  introduction 
to  decimal  fraction  numerals,  and  it  is  included  so  that 
the  child  will  be  equipped  with  knowledge  he  may 
need  to  understand  decimals  properly  in  his  other 
school  work  or  as  he  meets  them  in  activities  outside 
of  class. 


Answers 

Page  256: 

G 1.5;  1.9  H .2  in.  I .02  in.  J .1  in.  K .11  in. 


(block  2) 

A 3 tenths 
B 6 hundredths 
C 5 and  4 tenths 
D 2 tenths 
E 1 tenth 
F 2 and  6 tenths 
G 9 tenths 
H 88  hundredths 
(block  3) 

A 3.5  E .35 

B .48  F .65 

C .25  G 2.9 

D 98.6  H 6.75 
(block  4) 

r-  35  7 

100  — 20 

D lA=l| 

E 7i^  = 7| 

F -6 A. 

r 100  — 50 


I 6 and  7 tenths 
J 18  hundredths 
K 1 hundredth 
L 4 and  63  hundredths 
M 9 and  4 hundredths 
N 75  hundredths 

0 2 and  36  hundredths 
P 7 hundredths 

1 .02  M 1.06 

J 3.4  N .9 

K .95  O 2.28 

L 16.08  P 3.8 


5 5 1 1 1/  o 2 r.,  1 

^ 100-20  ^ '^100  — ^^50 

1 n— § I 60  ^ 

n 1^100  L-  100  — 5 

I 4^^  = 4^  M li^=l^ 

1 M 7-^-^ 

J 10  /lOO 
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Moving  forward 


In  this  lesson  you  will  learn  a different  way  to  write 
fraction  numerals. 


□ Fraction  numerals  written  in  the  way  that  Jim 
explained  are  called  decimal  fraction  numerals.  Where 
have  you  seen  decimal  fraction  numerals  used? 

O Do  the  three  black  numerals  under  Picture  C 
express  the  fraction  of  the  rectangle  that  is  green? 

The  green  numerals  show  how  to  write  ^ and  ^ as 
decimal  fraction  numerals.  You  read  them  in  the  same 
way  you  read  the  numerals  above  them. 

H Some  fraction  numerals  can  be  changed  to  Q 
hundredths  but  not  to  tenths.  Look  at  Picture  D. 

Do  both  the  black  and  the  green  numerals  express 
the  fraction  of  the  circle  that  is  green? 

□ Look  at  Picture  E.  What  do  the  black  numerals 
under  the  rectangle  express?  Look  at  the  green 
numeral.  This  shows  how  to  write  igg  as  a decimal 
fraction  numeral.  The  0 between  the  point  and  the  8 
shows  that  the  decimal  fraction  numeral  means 
hundredths,  not  tenths.  How  do  you  read  .08?  How  do 
you  read  .8?  How  do  you  read  .80? 


ni|= Ira- 

1.4  1.40 


□ 


B 


ABC  D E F G 


I I I I I rr T I I I r"!"'T  i i i i"  i"  i 'i 


0 1 2 S 


m 

1 Direct  attention  to  the  cartoon  conversations 
in  Pictures  A and  B. 

2 Discuss  Exercise  A.  Examples  that  might  be 
mentioned  are  batting  averages  and  team 
standings  in  baseball,  readings  on  thermom- 
eters, odometers,  v^eather  reports,  etc. 

3 Have  pupils  look  at  Picture  C and  relate  it  to 
Exercise  B.  You  might  also  ask  such  questions 
as:  ‘‘Into  how  many  parts  has  the  rectangle 
been  divided?  How  many  parts  are  green? 
This  represents  what  fraction  of  all  the  parts? 
Can  you  change  i into  tenths  and  hundredths? 
How?”  Then  let  pupils  read  the  decimal  frac- 
tion numerals  aloud. 

.4  Discuss  Exercise  C and  Picture  D. 

5 Have  pupils  look  at  Picture  E and  relate  it 
to  Exercise  D.  You  may  need  to  explain  that 
.08  is  sometimes  read  as  “point-oh-eight.” 


m 

1 Have  children  look  at  Picture  F and  relate  it 
to  Exercise  E. 

2 Direct  attention  to  Picture  G.  Have  pupils 
count  the  spaces  between  0 and  1.  Then  let 


B Look  at  Picture  F.  Does  each  of 
the  black  numerals  tell  how  much  of  the 
two  circles  is  red?  The  green  numerals 
show  how  to  write  Ira  and  1^  using 
decimal  fraction  numerals.  To  read  the 
first  green  numeral,  say  “1  and 
4 tenths.”  Read  the  second  numeral. 


B Picture  G shows  a number  line. 
The  marks  between  0 and  1 divide 
this  part  of  the  number  line  into 
tenths.  You  can  write  the  fraction 
numerals  ra.  -2,  or  5 for  Mark  A.  Now 
write  two  or  more  different  fraction 
numerals  for  Mark  B.  For  Mark  C. 


SI 


B The  marks  between  1 and  2 divide 
this  part  of  the  number  line  into  tenths. 
For  Mark  D,  you  can  write  either  the 
numeral  Ira  or  1.1.  For  Mark  E,  you 
can  write  I5,  or  Ira,  or  1.2.  What 
decimal  fraction  numeral  can  you  write 
for  Mark  F?  For  Mark  G? 


Q Which  is  longer,  .1  in.  or  .2  in.? 
Qi  Which  is  longer,  .01  in.  or  .02  in.? 


□ Which  is  longer,  .1  in.  or  .01  in.? 

□ Which  is  longer,  .1  in.  or  .11  in.? 


□ 


Read  each  numeral  below. 
A .3  E .1  I 6.7 

B .06  F 2.6  J .18 

c 5.4  G .9  K .01 

D .2  H .88  L 4.63 


M 9.04 
N .75  □ 
o 2.36 
P .07 


Write  each  of  the  numerals  below  as  a 
decimal  fraction  numeral,  fji 


A 

3^ 

E 

1 50 

M 

lA 

B 

P M 

J 3| 

N 

TO 

C 

G 2ra 

K ^ 

0 

2* 

D 

98i 

H 65 

L 16^ 

P 

3t 

Write  each  numeral  below  without 
using  a decimal  fraction  numeral.  Be 
sure  to  show  the  simplest  form.  The  _ 
first  two  examples  are  done  for  you.  t 

□ .16  = 1^  = ^ 0 .55  □ 3.02 

□ 3.8  = 3T®o  = 3i  m 10.09  □ .60 

□ .35  B 7.75  D 4.36  d 1.5 

□ 1.4  □ .06  n .9  m 7.99 


3 


4 

5 

6 


7 
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Now  you  know  that  decimal  fraction  numerals  are 
another  way  of  writing  certain  fraction  numerals. 


them  read  and  discuss  Exercise  F.  Drav/  a line 
on  the  chalkboard  and  v^rite  the  suggested 
numerals  on  it. 

Discuss  Exercise  G and  let  pupils  volunteer  to 
answer  the  questions.  Include  the  decimal 
fraction  numerals  on  the  chalkboard  number 
line. 

Use  the  number  line  to  illustrate  the  answers 
for  these  questions. 

This  is  an  oral  exercise.  Pupils  can  take  turns 
reading  each  numeral. 

Have  children  write  the  decimal  fraction  nu- 
merals on  their  papers.  (Provide  answers  so 
they  may  verify  their  work.)  Then  discuss  those 
that  proved  troublesome. 

Provide  answers  for  these  exercises  so  that 
children  may  verify  their  work. 
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257-258 


Using  arithmetic 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Obfectives 

The  child  practices  solving  problems. 


O $45,61 6 + $46,646 
+ $11 0,423 +$173,267 
==[$375,952] 


P $500,000 +$45,61 6 
+$46,646 +($441, 692) 
+ ($748,880)  + 
$145,289 + $173,267 
=[$2,101,390] 


Vocabulary 

New  words  page  257  freight,  ago*,  Boston,  great*, 
locomotive,  differ,  narrower*,  tracks*;  page  258 
coach*,  baggage*,  dining 

Answers 

Using  arithmetic: 

A (8)  X 2,000  = [16,000]  or 
(108,000) -(92,000) 

= [16,000] 

B 41,721 -37,251  =[4470] 

C 420/70  = [6]/l 
D 12/l=[72]/6 
E 790,144-221,098 
= [569,046] 

F 75/3  = [25]/l 
G 12X5280 =[63,360] 


Keeping 

skillful: 

(block  1) 

A 

183 

D 

301 

G 1136 

J 2362 

M 11,790 

B 

134 

E 

2338 

H 1763 

K 8478 

C 

1038 

F 

10,686 

I 1839 

L 14,729 

(block  2) 

A 

2617 

D 

85,446 

G 19,979  J 

14,286 

M 4607 

B 

357f 

E 

32,640 

H 38  K 

235,312  N 200,544 

C 

48,924 

F 

3112 

'^'23 

I 70  L 

57 

(block  3) 

A 

7 sq.  yd. 

F 

3840  A. 

K 

5904  sq.  in. 

B 

432  sq 

. in. 

G 

’ 8 sq.  ft. 

L 

144  sq.  yd. 

C 

90  sq. 

ft. 

H 

108  sq.  ft. 

M 

12,800  A. 

D 

12  sq. 

yd. 

I 

324  sq.  ft. 

N 

432  sq.  yd. 

E 

216  sq 

. ft. 

J 

4 sq.  mi. 

H 561 -(36)  = [201] 

I 6/5=[72]/60 
J 19/l=[152]/8  or 
8X19=[152] 

K $156-[$3]=52  or 
1 56/52 =[3]/l;  $3 
L 2/l=156/[78];  $78 
M 4/l=[208]/52  or 
52X4  = [208] 

N 4/l=[220]/55 


Using  arithmetic  □ 

A Tony  and  Paul  have  been  reading 
about  railroads  in  the  United  States. 
Today  the  average  freight  car  carries 
about  54  T.  of  freight.  The  average 
freight  car  of  25  years  ago  carried 
about  46  T.  The  freight  car  of  today 
carries  about  how  many  more  pounds 
than  the  freight  car  of  25  years  ago? 

B In  1954,  United  States  railroads 
used  37,251  locomotives.  In  1940, 
they  used  41,721  locomotives.  They 
used  how  many  fewer  locomotives 
in  1954  than  in  1940? 

c Passenger  and  freight  locomotives 
of  today  differ  in  weight  from  about 
70  tons  to  about  420  tons.  The 
heaviest  locomotive  in  use  today  weighs 
about  how  many  times  as  much  as  the 
lightest  locomotive? 

D One  locomotive  used  in  the  United 
States  100  years  ago  weighed  6 T. 

One  of  the  lightest  locomotives  in  use 
today  weighs  12  times  as  much  as  this 
old  one.  How  much  does  this  new  light 
locomotive  weigh? 

E There  are  790,144  mi.  of  railroad 
in  the  world.  221,098  mi.  are  in  the 
United  States.  There  are  how  many 
miles  of  railroad  in  the  rest  of  the 
world? 


F In  1845,  before  mail  was  carried 
by  the  railroads,  it  cost  75^  to  send 
a 3-page  letter  from  Boston  to 
Washington,  D.C.  In  1957,  it  cost  3(7. 
it  cost  how  many  times  as  much 
to  send  a letter  from  Boston  to 
Washington  in  1845  as  it  did  in  1957? 
G The  longest  railway  bridge  in  the 
United  States  crosses  Great  Salt  Lake. 
The  bridge  is  12  miles  long.  How  many 
feet  long  is  the  bridge? 

H The  distance  between  the  parallel 
rails  of  a standard  railroad  track  is 
565  in.  On  a few  short  railroads  in  the 
United  States  the  distance  between 
the  rails  is  3 ft.  These  3-foot  tracks 
are  how  many  inches  narrower  than 
the  standard  tracks? 

I A train  traveled  6 mi.  in  5 min.  How 
many  miles  per  hour  was  this  train 
traveling? 

THINK  1 hr.  = 60  min. 
j Today  a freight  train  travels 
an  average  distance  of  about  19  miles 
in  an  hour.  About  how  far  can  a freight 
train  travel  in  8 hours? 

K Tony’s  father  has  a model  railroad. 
Last  year  he  spent  $156  on  his  hobby. 
He  spent  an  average  of  how  much 
per  week? 


1 Assign  Problems  A to  P (L  to  P on  the  next 
page)  as  written  work  without  any  prior  dis- 
cussion. Direct  the  children  to  write  equations 
as  usual.  Problems  C,  D,  F,  I,  J,  K,  L,  M,  and 
N involve  rate  or  comparison.  Pupils  should 
use  ratios  in  making  their  equations  for  these 
problems.  If  any  difficulties  are  encountered, 
refer  them  to  the  lessons  on  pages  215-226. 
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L Last  year  Tony’s  father  spent  twice 
j as  much  money  on  his  model  railroad 
as  Paul’s  father  did  on  his.  How  much 
did  Paul’s  father  spend  on  his  model 
railroad  last  year? 

M Tony  helps  his  father  with  the 
model  railroad  for  about  4 hours  every 
week,  Tony  spends  about  how  many 
hours  in  a year  helping  with  the  model 
railroad? 

N Paul’s  father  now  has  55  feet  of 
track  for  his  model  railroad.  He  hopes 
to  have  4 times  as  much  track  some 
day.  How  many  feet  of  track  does  he 
hope  to  have? 


0 The  table  below  shows  the  average 
amount  a railroad  spends  for  new 
equipment  for  a passenger  train.  What 
is  the  total  cost  of  1 mail  car,  1 coach, 

1 baggage  car,  and  1 club  car? 


Locomotive 

$500,000 

Mail  car 

45,616 

Baggage  car 

46,646 

Coach 

110,423 

Sleeping  car 

149,776 

Club  car 

173,267 

Dining  car 

145,289 

p Find  the  total  cost  of  a new  train 
that  is  made  up  of  a locomotive,  a 
mail  car,  a baggage  car,  4 coaches, 

5 sleeping  cars,  a dining  car,  and 
a club  car.  c; 


1 Have  the  children  solve  Problems  L to  P. 

2 Provide  answers,  and  discuss  the  problems 
that  caused  difficulty  for  more  than  a small 
number  of  children. 

3 Assign  these  exercises  as  separate  blocks  of 
written  work. 

4 Provide  answers  and  discuss  those  exercises 
that  caused  the  most  difficulty. 


Keeping  skillful  0 


Find  the  sum. 

A 

7006  - 4389  = n 

A 

63  sq.  ft.  = 

= ■ sq.  yd. 

□ 

37,  60,  41,  29,  16 

B 

2504 -H7  = n 

B 

3 sq.  ft.  = 

■ sq. in. 

□ 

8,  55,  34,  9,  28 

C 

9 X 5436  = n 

C 

10  sq.  yd. 

= ■ sq.  ft. 

B 

205,  83,  118,  632 

D 

94252  - 8806  = n 

D 

108  sq.  ft. 

= B sq.  yd. 

B 

65,  90,  7,  53,  86 

E 

64X510=n 

E 

24  sq.  yd. 

= ■ sq.  ft. 

B 

451,  205,  718,  964 

F 

725H-23=n 

F 

6 sq.  mi.  = 

= BA. 

11 

3395,  820,  6471 

G 

n + 30041  = 50020 

G 

1152  sq.  ii 

1.  = ■ sq.  ft. 

86,  470,  518,  62 

H 

1710H-n  = 45 

H 

12  sq.  yd. 

= ■ sq.  ft. 

Q 

119,  383,  736,  525 

1 

n X 52  = 3640 

1 

36  sq.  yd. 

= ■ sq.  ft. 

D 

229,  641,  802,  167 

J 

n - 8337  = 5949 

J 

2560  A.  = 

■ sq.  mi. 

□ 

955,  387,  226,  794 

K 

764  X 308  = n 

K 

41  sq.  ft.  = 

= H sq.  in. 

□ 

620,  4008,  2917,  933 

L 

205Xn  = 11685 

L 

1296  sq.  ft.  = B sq.  yd. 

□ 

9207,  439,  5083 

M 

12475  - n = 7868 

M 

20  sq.  mi. 

= BA.  ri 

!S! 

8375,  991,  2346,  78 

N 

96  X 2089  = n 

N 

3888  sq.  ft.  = ■ sq.  yd. 

B They  would  have  to  sell  the  cards  for  enough  to 
cover  the  total  cost  and  the  desired  profit. 

$1.98 + $5.00 =[$6.98] 


Objectives 

The  child  learns  about  some  of  the  quantitative  think- 
ing that  is  necessary  in  buying  and  selling. 
Vocabulary 

There  are  no  new  words. 

Comments 

This  last  lesson  before  the  review  lessons  on  “Looking 
back”  and  “Checking  up”  is  a very  challenging  one. 
It  presents  a situation  about  buying,  selling,  and  pric- 
ing for  profit  that  will  require  the  children  to  do  some 
sound  thinking.  It  also  presents  many  possibilities  for 
classroom  discussion  about  other  pricing  plans  and 
procedures  for  selling  the  cards  in  the  problem.  Exer- 
cise E in  particular  presents  a good  basis  for  discussion 
and  quantitative  thinking. 


C 10/$.35=2.00/[$7.00];  Her  plan  would  provide 
enough  money. 

D 1/4  = 200/[$8.00];  Ann's  plan  would  provide  even 
more  money. 

E Yes;  Get  the  pupils  to  see  that  if  all  the  cards  were 
sold  at  the  cheaper  rate  of  10  for  35^,  the  total 
would  be  2i  more  than  the  amount  needed.  If  any 
are  sold  at  the  higher  rate  of  4<t  each,  more  money 
will  be  available. 

F ($7. 10) -$1.98  = [$5.1 2];  yes 


Answers 

A ($.78)  + ($.40) + ($.60)  + ($.20) = [$1 .98] 
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Thinking  straight 


□ Picture  A shows  the  materials  Carol  and 
Ann  used  to  make  200  birthday  cards  to 

sell  at  the  school  fair.  How  much  did  all  of  Q 
these  materials  cost? 

□ The  girls  wanted  to  sell  the  cards  for 
enough  money  to  have  a profit  of  $5.00.  Q 
For  how  much  would  they  have  had  to  sell 
all  the  cards? 

H Look  at  Picture  B.  Would  Carol’s  plan 
have  brought  in  enough  money?  HI 

THINK  She  planned  to  sell  the  cards  at  the 
rate  of  10  per  35iz!,  or  200  per  n.  Write  the 
equation. 

□ Look  at  Picture  C.  Would  Ann’s  plan 
have  brought  in  enough  money? 

THINK  Ann  planned  to  sell  the  cards  at  the 
rate  of  1 per  4^,  or  200  per  n. 

□ Look  at  Picture  D.  If  they  had  sold  all  the 
cards  by  either  plan,  would  they  have  had  Q 
the  profit  they  wanted?  Explain  your  answer. 

□ The  girls  sold  100  cards  at  the  rate  of 

10  cards  for  35?!  and  90  cards  for  4?1  each.Q 
Did  they  make  a profit  of  $5.00? 
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1 Ask  the  pupils  to  read  Problem  A.  Have  them 
study  Picture  A and  figure  the  cost  of  the 
materials. 

2 Let  the  class  read  Problem  B silently.  Discuss 
the  answer. 

3 Discuss  Picture  B and  Problem  C.  Be  sure  the 
pupils  see  that  Carol’s  plan  will  produce  2(^ 
more  than  the  desired  amount. 

4 Discuss  Picture  C and  Problem  D.  Ask:  "Which 
plan  is  better?  Why?"  Develop  the  idea  that 
all  the  cards  may  not  be  sold. 

5 Develop  the  idea  that  there  will  be  enough 
money  no  matter  how  few  of  the  cards  are 
sold  at  the  higher  rate  of  4(t  each  if  all  the 
others  are  sold  at  the  rate  of  10  per  35^. 

6 Ask,  "If  the  190  cards  had  been  sold  at  the 
rate  of  10  per  35^,  would  there  have  been 
enough  money?" 


260-263  Looking  back 

Page  261  : 

Block  Pages  Block 

Pages 

Block  Pages 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

1 126-131  3 

126-131, 

5 143-146 

Objectives 

2 126-1-31, 

148-150 

6 158-159, 

The  child  reviews  concepts  necessary  for  understand- 

148-150 4 

151-153 

160-162, 

ing  the  number  system,  fractions,  measurement,  ratio, 
bar  graphs,  and  scale  drawing. 

Vocabulary 

New  words  page  260  space*;  page  263  sentences 

Page  262: 

(block  1) 

170 

Exercises  Pages 

Exercises  Pages 

Comments 

A 3-7 

G 

3-7 

Use  the  following  reteaching  chart  to  locate  topics 
on  which  the  pupils  show  weakness. 

B-F  107-109 

H-K 

240-248 

(block  2)  245-248,  249-2.50 

Reteaching  chart 

The  pages  listed  in  the  chart  below  indicate  the  pages 

Page  263: 

in  the  pupils'  book  that  can  be  used  for  reteaching. 

(block  1) 

Page  260: 

Exercises  Pages 

Block 

Pages 

Block  Pages  Block  Pages 

A-B  232-233 

2 

112-117,  119-123, 

1 12-15  4 255-256 

C-D  215-220, 

132-133 

2 12-15  5 255-256 

232-233 

3-4 

252-253 

3 23,  204  6 255-256 

E-G  234-237 

Page  260: 

(block  2) 

A 580,012  C 100,000,036 

B 17,023,690  D 144,001,000 

(block  3) 

Higher  Lower 

hundred  thousand  hundred  thousand 

B 196,900,000  196,800,000 

C 9,600,000  9,500,000 

D 3,200,000  3,100,000 

E 499,800,000  499,700,000 

F 1,900,000  1,800,000 

(block  4) 

A nine  tenths 

B eighteen  hundredths 
C two  and  five  hundredths 
D sixty-seven  hundredths 
E thirty  and  three  tenths 
F forty-seven  and  thirty  hundredths 
G two  hundredths 


E 410,005 


Nearer 

million 

197.000. 000 

10.000. 000 

3.000. 000 

500.000. 000 

2.000. 000 

(block  5) 

A .16 
4.7 
.86 
.4 

2.01 
.1 


.20 


(block  6) 

A I 
B 6^ 
r 

100 


^100 

1 

100 


10 


9 

10 
_3_ 
20 

4 


Page  261 

(block  1) 

A I i 

B 


3 
5 

i 

16'  4 

4 i 
8'  2 
2 
3 

10 
G i 
H ft 


F m 


(block  2) 

A six  and  five  eighths 
B nine  sixteenths 
C sixteen  and  three  fourths 
D five  sevenths 
E eleven  twelfths 
F nine  and  seven  ninths 
G thirteen  tenths 
H nineteen  and  seven 
fifteenths 
I fifteen  tenths 
J forty  fifths 


(block  4) 

A 3|  or  3| 


C 2j  or  2| 


D 5f 

B 4 O'” 


F 


G 3 ft 
H 3j 

‘ 4 


(block  3) 
A 2t 
B 17i 

c¥ 

D 5| 

E ^ 

F 6| 

r ^ 

O 12 

H 15i 


J 3f 


2^  or 


L 


M 2^ 

N 2i 

O ift 

(block  5) 
A 13. 

A 20 


R ^ 
b 24 

(block  6) 

A Z 3 2 

A 8'  4'  3 
0 5 12 

D 6'  2/  5 
r'  3 11  3 
^ 4/  16'  8 

n 5 ^ 1 

^ 6'  12'  3 

Page  262: 
(block  1) 

A [C,  F,  J]; 

B 64  in. 

C less  than 
D 31  mi. 

E greater  than 
F 10  yd.;  30  ft. 
(block  2) 

A 108  sq.  ft. 

B 576  sq.  in. 

C 8 sq.  yd. 


D;  C; 


P 2jor 
Q 

R ift 


S 5^ 

T 3| 

U 65  or  6f 


_9_ 

27 

14 

16 


7 

28 

9 

18 


P 25 
30 

r'  20 


p 3 1 
E 5'  3 

F i'  I 

G ft, 

H ft, 


5 

6' 

3 

8' 


3_ 

10 

5 

8 

4 

5 

1 

3 


I 

J 

K 

L 


2 3 1 
3'  5'  2 

3 5 

4'  8'  16 
_5_  i i 
12'  3'  6 
3^3 
4'  10'  5 


2 G 4 in. 

H 36  sq.  ft. 

I 60  sq.  in. 

J less  than 

K 12  sq.  yd.;  108  sq.  ft.; 
greater  than 

D 6 sq.  ft.  G 15  sq.  mi. 

E 1728  sq.  in.  H 3200  A. 

F 12  sq.  yd.  I 1296  sq.  in. 


Page  263: 

(block  1) 

A 100  miles  E number  of  pupils; 

B 100  miles  Grade  1;  Grade  6 

C 30/1  =150/(5];  5 hr.  F 5 
D 35/l=[175]/5;  175  mi.  G Grades  3 and  5 
(The  scaled  map  also 
shows  the  distance  to 


be  175  mi.) 

(block  3)  (block  4) 

A thirty-five  per  cent  A 87% 

B one  per  cent  B 3% 

C ninety-six  per  cent  C 30% 

D ten  per  cent  D 12% 

E forty-two  per  cent  E 21  % 
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! 

1 7 f 

nunareas 

6 1 

1 1 

ones 

l-f 

nunoreas 

1 

\8 

millions 


thousands 


m 

1  Tell  the  children  to  make  a table  similar  to 


The  table  above  has  space  for  only  one 
large  numeral.  Make  a table  like  this 
Pjone,  but  allow  space  for  eight  numerals. 
Write  the  numerals  below  in  your  table. 

□ 79,605,008  B 804,126 

□ 33,600  □ 15,000,742 

B 427,001,955  0 633,984,182 

□ 1,963,017  Q 48,000,000 


Write  with  numerals.  B 
A five  hundred  eighty  thousand  twelve 
B seventeen  million  twenty-three 
thousand  six  hundred  ninety 
c one  hundred  million  thirty-six 
D one  hundred  forty-four  million 
one  thousand 

E four  hundred  ten  thousand  five 


Round  off  the  numbers  below.  The  first  example  has 
been  done  for  you. 

B Higher  hundred  thousand  Lower  hundred  thousanc 

A 38,482,710  38,500,000  38,400,000 

B 196,832,336  ■ ■ 


38,000,000 


C 

9,531,875 

■ 

a 

m 

D 

3,137,424 

■ 

■ 

m 

E 

499,701,300  ■ 

■ 

m 

F 

1,895,369 

H 

a 

■ 

Read. 

Write  as  decimal  fraction  numerals. 

Write  the  numerals  below  using 

□ 

.9 

A 

sixteen  hundredths 

fraction  numerals  without  the 

□ 

.18 

B 

four  and  seven  tenths 

decimal  point.  Write  them  Q 

B 

2.05 

C 

eight-six  hundredths 

in  simplest  form. 

□ 

.67 

D 

four  tenths 

A .6 

E 3.75 

1 7.1 

B 

30.3 

E 

two  and  one  hundredth 

B 6.48 

F .80 

J .9 

□ 

47.30 

F 

one  tenth 

C .03 

G 5.33 

K .15 

0 

.02 

G 

twenty  hundredths 

D .5 

H .01 

i 4.2. 
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. • ' 

Look  at  Diagram  A.  You  can  use  either  § or  5 to  Write  with  numerals. 

Q tell  what  fraction  of  the  diagram  is  red.  Use  as  a 

many  fraction  numerals  as  you  can  to  tell  what  b 
fraction  of  each  of  the  other  diagrams  is  red.  c 

0D 


B 


two  and  four  fifths 
seventeen  and  one  third 
eighteen  sevenths 
five  and  three  fifths 


neaa. 

A 6i 

c 16t 

E 

G . iB 

E eleven  thirds 

F six  and  five  eighths 

B ^ 

0 7 

F 9i 

H 19^  J ^ 

G twenty-nine  twelfths 

Write  as  mixed  numbers. 

n i=#EI 

H fifteen  and  one  ninth 

□ f 

0 ^ 

H H 

□ 

Write  in  order  of  size.  Begin 

□ i 

n f 

a ff 

H i=# 

with  the  largest  fraction. 

B f 

n ¥ 

0 ^ 

□ i=fl 

A §.  i,  1 0 G i,  ft,  I 

□ f 

□ 

□ ^ 

B H-4- 

B i 1,  1 H ft,  I,  ^ 

C ii,  I,  1 1 ill 

□ if 

B f 

B f 

B | = -§- 

D 3,  1,  ft  J ft,  I,  1 

□ 1 

0 1 

□ f 

0 

E 1,  i ft  K i ft,  ^1 

0 f§ 

0 f 

□ f 

0 

F i,  I,  i Li,  ft,  i' 

the  illustration  at  the  top  of  the  page,  and 
have  them  make  spaces  dov/nv/ard  for  8 nu- 
merals. Then  ask  them  to  VYrite  the  numerals 
in  the  proper  places. 

2 Have  the  children  v/rite  these  exercises. 

3 Tell  the  children  to  v/rite  three  column  head- 
ings on  their  papers  entitled  "Higher  hundred 
thousand,"  "Lower  hundred  thousand,"  and 
"Nearer  million."  Then  ask  them  to  round  the 
numbers  labeled  A to  F and  write  the  new 
numerals  opposite  their  identifying  letters. 

4 Have  the  children  take  turns  giving  the  an- 
swers for  these  exercises. 

5 Have  the  pupils  write  these  exercises. 

6 Ask  the  children  to  write  these  using  ordinary, 
or  common,  fraction  numerals. 

7 Refer  to  the  Reteaching  Chart  for  any  refer- 
ences you  need  after  you  have  gone  over  the 
work  on  this  page. 
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1 Assign  this  exercise  as  written  work. 

2 Use  these  exercises  for  oral  work. 

3 Ask  the  pupils  to  write  these  numerals  on 
their  papers. 

4 Tell  the  pupils  to  write  the  letters  A to  U on 
their  papers  and  then  write  the  correct  mixed 
number  after  the  appropriate  letter.  If  you 
want  the  fraction  numerals  written  in  simplest 
form,  direct  the  pupils  to  do  so. 

5 Tell  the  pupils  to  write  the  equal  fraction 
numerals  on  their  papers. 

6 Ask  the  pupils  to  write  the  fraction  numerals 
in  order  according  to  size  of  the  fractions 
they  express. 

7 Use  the  pages  in  the  pupils’  book  that  are 
listed  in  the  Reteaching  Chart  for  any  re- 
teaching that  you  feel  is  necessary. 


Looking  back 


□ Look  at  Pictures  A to  J.  Which  of 
[|  the  polygons  are  rectangles?  Are  there 
i any  triangles?  Are  there  any  squares? 
How  many  circles  are  there? 

13  Find  the  perimeter  of  Polygon  A. 

! 0 Is  the  perimeter  of  Polygon  C less 

I than  or  greater  than  the  perimeter 
of  Polygon  J? 


O Find  the  area  of  Polygon  C. 

O Find  the  area  of  Polygon  F. 
n Is  the  area  of  Polygon  F greater 
than  or  less  than  one  square  foot? 

□ Find  the  area  of  Polygon  J.  How 
many  square  feet  is  this?  Is  the  area 
of  Polygon  J greater  than  or  less  than 
the  area  of  Polygon  C? 


m 

1 Ask  the  pupils  to  find  the  answers  to  Exer- 
cises A to  K.  For  the  problems  on  area,  instruct 
them  to  write  the  necessary  equations. 

2 For  these  exercises  on  changing  measures, 
instruct  pupils  to  write  the  equivalent  meas- 
ures [108  sq.  ft.,  etc.]. 

3 Again,  use  the  pages  in  the  pupils’  book  that 
are  listed  in  the  Reteaching  Chart  for  any 
reteaching  that  you  feel  is  necessary. 


□ Find  the  perimeter  of  Polygon  D. 

B Is  the  perimeter  of  Polygon  I less 
than  or  greater  than  the  perimeter 
of  Polygon  A? 

□ What  is  the  perimeter  of  Polygon  G? 
How  many  feet  is  this? 

S What  is  the  length  of  the  diameter 
in  Circle  B? 


A 12  sq.  yd.  = iZ  sq.  ft.  0 
B H sq.  in.  = 4 sq.  ft. 
c 72  sq.  ft.  = Z sq.  yd. 

D 864  sq.  in.  = Z sq.  ft. 

E 12  sq.  ft.  ==  Z sq.  in. 

F H sq.  yd.  = 108  sq.  ft. 

G 9600  A.  = H sq.  mi. 

H 5 sq.  mi.  = H A. 

I 1 sq.  yd.  = a sq.  in.  cJ 
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Looking  back 


miles  Grades 


^ □ Use  the  scale  to  find  the  distance 
Z between  Sand  Point  and  Stony  Beach 
1 on  the  map.  How  many  miles  is  it? 

■ □ How  many  miles  is  it  from  Half  Day 

'1  to  Marble  Hill? 

0 If  you  drive  at  the  rate  of  30  mi. 
per  hour,  about  how  many  hours  will  it 
take  to  drive  from  Half  Day  to  Big  Horn? 


□ There  were  how  many  more  pupils 
in  the  second  grade  than  in  the  third? 

5 Which  grades  had  the  same 
number  of  pupils  at  school  that  day? 
Write  sentences  using  the  ratios  i 
below.  For  Exercise  A you  might  write. 

6 apples  cost  25j?. 

John  has  6 books  to  Bill’s  25  books. 


□ It  takes  Mr.  Stone  5 hours  to  drive 
from  Red  Bird  to  Homewood  when  he 
averages  35  mi.  per  hour.  About  how 
far  is  it  from  Red  Bird  to  Homewood? 
Now  measure  the  distance  on  the  map. 
B Look  at  the  bar  graph.  What  do  the 
numerals  on  the  scale  at  the  left  of 
the  graph  represent?  Which  grade  had 
the  most  pupils  at  school  on  May  10? 
Which  grade  had  the  fewest? 


6 c 

18 

E G A 

25 

26 

15  27 

3 D 

2 

^ \2  9 

5 

25 

27  15 

Read.R 

Write  with  numerals. 

A 

35% 

□ 

eighty-seven  per  cent 

B 

1% 

□ 

three  per  cent  Q 

C 

96% 

0 

thirty  per  cent 

D 

10% 

□ 

twelve  per  cent 

E 

42% 

B 

twenty-one  per  cent 

m 

1 Assign  Exercises  A to  G as  written  work.  Tell 
the  children  to  use  the  scale  drawing  and 
graph  as  necessary. 

2 Tell  the  children  that  for  the  ratios  they 
may  write  sentences  about  either  rate  or  com- 
parison. 

3 Treat  these  exercises  orally. 

4 Have  the  children  write  the  answers  to  these 
exercises. 

5 If  you  feel  that  any  reteaching  is  necessary, 
refer  to  the  Reteaching  Chart. 
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264-267  Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  ability  to  solve  all  types  of  prob- 
lem situations  and  equations  presented  in  this  book. 
He  also  tests  his  ability  to  compute  with  whole  num- 
bers, using  all  four  processes.  He  shows  his  under- 
standing of  adding  and  subtracting  fractions  and  mixed 
numbers  and  of  reducing  measures. 

Vocabulary 

New  words  page  265  slower*,  snowfall* 

Comments 

These  18  tests  are  to  be  used  diagnostically  to  deter- 
mine the  child's  ability  to  understand  and  solve  prob- 
lems, to  work  with  the  four  processes,  fractions,  and 
measures,  and  to  interpret  and  solve  equations.  They 
are  not  speed  tests,  and  only  as  many  of  them  as  the 
group  can  reasonably  be  expected  to  complete  should 
be  used  in  one  class  period.  It  is  best  to  give  the  tests 
one  at  a time  and  to  follow  each  by  any  discussion 
and  reteaching  that  may  be  necessary. 


Reteaching  chart 

The  pages  listed  below  tell  you  where  to  turn  for 
reteaching  materials  if  you  need  them.  All  references 
are  to  Book  5 unless  otherwise  noted. 


Test  1 

Problem  Pages 
A 25,  215-220 

B 19 

C 20,  196 

D 19,  183 

E 43-45 

F 20,  196 

G 40-42,  183 

Test  2 

Problem  Pages 

A 101-104,  215-220 

B 96-100 

C 221-226 

D 227-230 

E 215-220 

F 227-230 

G 96-100 


Problem  Pages 
H 25,  215-220 

I 24,  215-200 

J 20 

K 21-22 

L 207-208 

M 20,  196 


Problem  Pages 

H 101-104,  215-220 
I 227-230 

J 215-220 

K 221-226 

L 96-100,  215-220 

M 215-220 


Test  3 

Reteaching  references  are  not  considered  necessary 
for  these  questions  on  quantitative  thinking. 


Test  Pages 

4 Book  4:  24-27 

5 Book  4;  36-41, 

45,  54 

6 48-52,  53-59,  164 


Test  10 

Exercises 

Pages 

A 

Book  4:  24-27 

B 

Book  4:  45 

C and  I 

Book  4:  24-27- 

Test  11 

Exercises 

Book  5:  40-42 

Pages 

A 

78-84,  138-139 

B 

203 

C 

24,  78-84 

D and  G 

138-139,  203 

E 

77 

Test  12 

171-176 

Test  13 

177-182 

Test  14 

186-189 

Test  15 

190-195 

Test  16 

Exercises 

Pages 

A 

177-182 

BandH 

177-182,  183 

C,  D,  and  E 

190-195,  196 

F 

186-189 

G 

186-189,  196 

Test  17 

Exercises 

Pages 

A,F,and  I 

61-64 

B and  C Book  4:  80-81 
D and  G Book  4:  82-83 


E 86-88,  91 

H 86-88 

Answers 

Test  1 

A 13X28  = [364]  or 
28/1  =[364] /13 
B $20.00- $7.89  = [$12.11] 


Test  Pages 

7 61-65,  77 

8 68-74,  91 

9 78-84,  91,  203 


Exercises  Pages 

D,  F,  and  H Book  4:  45 
Book  5:  20 
E and  G Book  4:  45 

Book  5:  43-45 

Exercises  Pages 

F 24,  203 

H 78-84 

I 164 

J 91,  138-139 


Test  18 

Exercises  Pages 
A,  B,  C,  92-95 
E,  G,  H, 
and  I 

D and  F 245-248 


C [35]  + 1 10  — 4i^o;  [3i^qJ 
D 2i+3i+li  = [7i] 

E 84-[68]  = 16 


F [5li]+lJ  = 53 
G [5g]  — 1 5 = 34 
H $2.75^$.25  = [nj  or 
25/1  =275/[ll] 

I $2.94-^[$.14]  = 21  or 
294/21  =[14] /I;  $.14 
Test  2 

A (5)-[l]  = 5or 
(5)/5  = [l]/l 

B ($2.36) + ($.98) + ($1.65) 
= [$4.99] 

C 150/1 35 =300/[270] 

D 1 86/62  = [3]/ 1 
E 2/20=10/[100]; 

I hr.  40  min. 

F 60/15  = [4]/l 

Test  3 


J $9.30  + [$8.65]  = $17.95 
K 110-83  = [27] 

L lli-loi=[|];  I ft. 

M 28i+[7li]  = 100 


G ($.60) + $1.25^ $.79  = 
[$2.64] 

H (102)^[17]  = 6 or 
(102)/6  = [17]/1 
I 4/l=[384]/96 
J 3/29  = [15]/145 
K 24/20  = [6]/5 
L (6)  X $.50  = [$3.00]  or 
50/l=[300]/6;  $3.00 
M 3/25  = 12/[  100];  $1.00 


Test  9 

A 

213 

E 76TTor 

-J 

/0120 

H 

00  86 

44223 

B 

140^ 

F 306 

I 

1 1 Q 80  0 r 

' 1Y203 

' '^406 

C 

46^ 

G 674 

J 

517 

D 

30 

Test  10 

Test  1 1 

A 

12,251 

F 1149 

A 

27 

F 

21 

B 

6339 

G 4254 

B 

40245 

G 

17 

C 

6349 

H 3541 

C 

125 

H 

211^ 

D 

371 

I 8732 

D 

6 

I 

83,915 

E 

4208 

J 8129 

E 

423,620 

J 

408 

Test  12 

Test  13 

A 

liV 

F 9^ 

F 424 

A 

9 

F 

i4 

or  14i^ 

B 

1 

G 2|  or  2t% 

B 

27-k 

G 

14i 

or  14^ 

C 

9 

16 

H 1 4 or  1 J 2 

C 

22I 

H 

35 

D 

9 

10 

D 

36/1 

I 

45i 

or  45^ 

E 

2 

E 

15// 

A Yes,  unless  one  of  the  numbers  is  zero 
B No 

C No;  You  can  go  on  counting  or  writing  the  figures 
for  a number  for  the  rest  of  your  life. 

D No.  See  page  239. 

E No;  It  can  be  many  different  shapes.  See  page  251. 
F Yes.  See  page  232. 

G Yes;  The  scale  may  be  different. 

Test  4 Test  5 


Test  14 

_5_ 
12 
3 


2 4 

5 or  To 
13 
24 
5 

12 


Test  16 
A 23^ 


A 7136 

F 2186 

A 4658 

F 13,456 

B 7| 

B 15,067 

G 15,536 

B 127 

G 40,444 

r 

^ 15 

C 16,187 

H 15,260 

C 12,522 

H 33,913 

D Ilf  or  111 

D 1994 

I 1423 

D 3946 

I 74,134 

E 8^ 

E 10,188 

E 3922 

J 70,731 

Test  18 

Test  6 

Test  7 

A 48  pt. 

A 2952 

F 3900 

A 27,306 

F 148,570 

B 108  pk. 

B 78,669 

G 14,037 

B 693,360 

G 318,528 

C 12doz. 

C 665 

H 54,282 

C 483,636 

H 545,440 

D 135  sq.  ft. 

D 2252 

I 22,470 

D 115,444 

I 102,446 

E 2208  hr. 

E 1328 

J 9873 

E 306,832 

J 516,306 

Test  8 

995t  or  995J 

A 131 

E 94g 

H 

B 33g 

F 53t  or 

53|  I 

280 

C 129 

G 103^ 

J 

2967 

D 114 

Test  15 

F A 3^ 

G A B 3t5 

H A e 7| 

T li  n i -5- 

1 24  b)  2 or  10 

E 20i| 


F 13^ 

G 8 

H lof  or  10^ 
I 23i  or  23^ 


Test  17 

F ^ A $173.91  F $61.11 

G if  B $4.43  G $667.53 

H 11  C $67.31  H 39 

D $85.25  I $116.84 
E 210 


F 3 sq.  ft. 

G 23  yd. 

H 8 c. 

I 26,000  lb. 
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Checking  up 

Test  1 D 

A A parking  lot  has  13  rows  for  cars. 
Each  row  holds  28  cars.  How  many 
cars  are  in  the  lot  when  all  the  rows 
are  filled? 

B Mrs.  Long  bought  $7.89  worth  of 
groceries.  She  paid  for  the  groceries 
with  a $20  bill.  How  much  money 
should  she  have  received  in  change? 

c Sue  lives  4^  mi.  from  the  lake. 

One  day  she  rode  the  bus  part  of  the 
way  to  the  lake.  Then  she  walked  the 
rest  of  the  way.  She  walked  mi. 
How  far  did  she  ride  on  the  bus  before 
she  started  to  walk  to  the  lake? 

D Mrs.  Long  used  2?  c.  of  flour  for 
a cake,  31  c.  of  flour  for  bread,  and 
Ig  c.  of  flour  for  coffee  cake.  How 
much  flour  did  she  use  in  all? 

E John  had  84  papers  to  deliver  one 
morning.  He  delivered  some  and  then 
counted  the  papers  he  had  left.  There 
were  16  papers  left.  How  many  papers 
had  he  delivered? 

F When  Jim's  father  measured  him, 
he  said,  “You  are  exactly  53  in.  tall. 
You  have  grown  l|  in.  since  your 
birthday.”  How  tall  was  Jim  on  his 
birthday? 


Test  2 Q 

□ One  week  Carol  worked  for  Ig  hr. 
on  Monday,  5 hr.  on  Tuesday,  | hr. 
on  Wednesday,  I5  hr.  on  Thursday, 
and  1 hr.  on  Friday.  She  worked  an 
average  of  how  many  hours  a day? 

□ At  the  store  one  day,  Mrs.  West 
bought  a 4-lb.  chicken  at  59^  a pound, 
2 lb.  of  ground  meat  at  49^  a pound, 
and  3 lb.  of  other  meat  at  55^  a pound. 
How  much  did  she  have  to  pay  for  all 
this  meat? 

B Two  small  planes  left  at  the  same 
time  to  go  from  Redstone  to  Casetown, 
a distance  of  300  mi.  One  plane  was 
traveling  150  miles  per  hour.  The 
other  was  traveling  135  miles  per  hour. 
How  far  had  the  slower  plane  gone 
when  the  faster  plane  had  arrived  at 
Casetown? 

□ Jim’s  father  weighs  186  lb.,  and 
Jim  weighs  62  lb.  Jim’s  father  weighs 
how  many  times  as  much  as  Jim? 

□ Tom  and  his  friends  went  on  a 
10-mi.  bicycle  trip.  They  rode  the  first 
2 mi.  in  20  min.  If  they  kept  riding 

at  this  rate,  how  long  should  the  lO-mi. 
trip  have  taken? 

□ On  Monday  Don  practiced  playing 
his  cornet  for  1 hr.  Pat  practiced 
playing  his  cornet  for  only  15  min. 

Don  practiced  how  many  times  as  long 
as  Pat  that  day? 


G A grocer  sold  Ig  lb.  from  a whole 
cheese.  Then  33  lb.  of  the  cheese  were 
left.  How  much  had  the  whole  cheese 
weighed? 

H Sue  paid  $2.75  for  some  party 
favors.  They  cost  25|z!  apiece.  How 
many  party  favors  did  she  buy? 

I Mrs.  Case  paid  $2.94  to  mail  21 
small  packages  that  were  all  the  same 
weight.  How  much  did  it  cost  to  mail 
each  package? 

j The  skates  that  Don  wants  to  buy 
cost  $17.95.  He  has  saved  $9.30. 

How  much  more  money  does  he  need 
before  he  can  buy  the  skates? 

K Don  and  Bob  collect  shells.  Don 
has  110  shells,  and  Bob  has  83  shells. 
Bob  has  how  many  fewer  shells  than 
Don? 

L Mary’s  room  is  II5  ft.  wide,  and 
Sue’s  room  is  IO5  ft.  wide.  What  is 
the  difference  in  the  widths  of  the 
two  rooms? 


M Mary  needs  100  ft.  of  crepe  paper 
for  decorations.  She  has  about  28g  ft. 
About  how  much  more  crepe  paper 
does  she  need?  B 


B Sue  bought  20  three-cent  stamps, 
a box  of  paper  and  envelopes  for 
$1.25,  and  a pen  for  79f!.  How  much 
did  she  pay  for  all  these  things? 


O The  snowfall  for  6 years  in  one 
town  was  16  in.,  17  in.,  16  in.,  15  in., 
20  in.,  and  18  in.  What  was  the 
average  snowfall? 


D Nancy  and  Ann  collect  postcards. 
When  Nancy  counted  hers,  she  found 
she  had  96.  Ann  said,  “I  have  4 times 
as  many  postcards  as  you  do.”  How 
many  postcards  did  Ann  have? 

□ Mrs.  Case  paid  $1.45  for  soap  that 
was  on  sale  at  3 cakes  for  2%.  How 
many  cakes  of  soap  did  she  buy? 

□ Mrs.  Miner  uses  24  oranges  each 
week,  and  Mrs.  Parks  uses  20  oranges 
each  week.  How  many  oranges  will 
Mrs.  Miner  use  during  the  time  that 
Mrs.  Parks  uses  5 oranges? 

□ Tom  worked  in  his  father’s  store 
for  2 days.  He  worked  21  hr.  the  first 
day  and  33  hr.  the  second  day.  His 
father  paid  him  50j?  an  hour.  How 
much  did  Tom  earn  in  the  two  days? 

C!  When  grapefruit  was  selling  at  3 
for  25jz!,  Mrs.  Parks  bought  1 dozen 
grapefruit.  How  much  did  she  have 
to  pay  for  the  grapefruit?  B 


m 

1 Ask  the  children  to  work  the  problems  in 
Test  1.  Direct  them  to  write  the  equation  with 
the  letter  n for  the  unknown  number  (and  a 
screen  or  screens  for  any  preliminary  num- 
bers that  must  be  found).  Then  have  them 
rewrite  the  equation  with  the  answer  in  place 
of  the  letter  n.  Ask  them  to  label  the  problems 
with  the  identifying  letters  used  in  the  book. 

2 Provide  a set  of  answers  for  the  children  to 
use  in  verifying  their  work.  Any  discussion  or 
reteaching  that  is  necessary  should  be  done 
before  going  on  to  Test  2. 


m 

1 Administer  this  problem  test  in  the  same  way 
as  Test  1. 

2 Provide  a set  of  answers  so  that  the  children 
can  verify  their  own  work. 


Test  3 Q 

A If  you  add  2 numbers,  will  the  sum 
be  larger  than  each  of  the  numbers? 

B Can  the  difference  of  2 numbers  be 
larger  than  each  of  the  numbers? 
c Is  there  a limit  to  how  large  a 
number  can  be?  How  do  you  know? 

D Do  all  rectangles  with  the  same 
perimeter  have  the  same  area? 


E Does  1 square  foot  have  to  be 
1 foot  square?  How  do  you  know? 

F Do  all  distances  of  1 inch  on  the 
same  map  represent  the  same  real 
distance? 

G Can  1 inch  on  one  map  represent 
a longer  distance  than  1 inch  on 
another  map?  Why? 


Test  4 Q 

Test  5 “ 

B 

Test  6 “ 

Find  the  sum. 

□ 8562-3904=0 

□ 6X492  = 0 

A 4821,1719,202,394 

□ 1275-1148=0 

0 9X8741  = 0 

B 653,  9160,  5254 

H 15482-2960=0 

B 95X7=0 

e 7005,  893,  149,  8140 

□ 4755-809=0 

0 4X563  = 0 

D 927,  360,  580,  127 

□ 8600-4678=0 

Q 166X8=0 

E 2645,  6597,  946 

□ 37002-23546  = 0 

□ 5X780=0 

F 198,  767,  407,  814 

0 42341-1897=0 

0 3X4679=0 

G 6015,3421,6100 

m 69164-35251  = 0 

m 6X9047  = 0 

H 4899,2743,7618 

D 83923-9789=0 

D 7X3210=0 

1 865,  177,  381 

□ 76503-5772  = 0 

□ 9 X 1097=0 

Test  7 B 

Test  8 B 

Test  9 B 

A 74X369  = n 

A 786-^6  = 0 

□ 

5751=27=0 

B 810X856=n 

B 265H-8  = 0 

□ 

8973  = 64=0 

c 492  X 983  = n 

c 903-;-7  = 0 

B 

605=13  = 0 

! D 98X  1178=  n 

D 570  = 5=0 

0 

6450  = 215=0 

1 E 508  X 604=  n 

E 847  = 9=0 

□ 

9184=120=0 

F 166X895=0 

F 426  = 8=0 

□ 

58752  = 192  = 0 

G 79X4032  = 0 

G 619  = 6=0 

0 

39092  = 58  = 0 

H 560  X 974  = 0 

H 3982  = 4=0 

m 

4992  = 223  = 0 

1 283  X 362  = 0 

1 840  = 3 = 0 

0 

48414  = 406=0 

J 647X798=0 

j 2077  = 7=0 

□ 

16544  = 32  = 0 

Test  10 

□ 3462  + 8789=0 

□ 6918-579=0 
H 0-2347  = 4002 
0 986+0  = 1357 
B 4291-0  = 83 

□ 0 + 5634  = 6783 
0 8010-0  = 3756 


0X36  = 972 
6484  245  = 0 

5875  H-  0 = 47 
706  X 0 = 4236 
590X718=0 
9240  H- 0 = 440 
0X342  = 5814 


Test  12 
Find  the  sum. 

A 

B A 

C A.  3 


1.1 


a 0+  1369  = 4910 

H 7811=37=0 

F ilii 

D 5472  + 3260=0 

1 1291  X65=0 

0 nil 

0 0-1855  = 6274 

J 59  X 0 = 24072 

H 

Test  13 

Test  14 

Test  15 

□ 2i  + 6i=0 

□ 1-^=0 

A 

5i-2|=0 

□ 14i+12i=0 

0 g-i=0 

B 

2lt-18§=0 

B 17^+ 5^=0 

B TO  — 5 = 0 

C 

15|-7i=0 

0 25i+10f|=0 

0 ii-i=n 

D 

10^-9t=0 

B 8i  + 6i=0 

B 1 — ^=0 

E 

27k-6^=n 

B 9^  + 41=  0 

B 1-^=0 

F 

32-18^=0 

0 5H8Hf5=0 

0 i-§=o 

G 

12i-4i=0 

[3  ^ + 32i+lt=0 

m ^-^=0 

H 

2lf|-  11r=  0 

D 12^  + § + 322=0 

a i-i=o 

1 

37T^-13i=0 

Test  16 

A 17i+5|=0 

B 0-^  = 7^ 

c 45  - 0 = 33 
D 27i+0  = 39^ 

E 0 + 3ft=12i 

f i-i=n 
G ii-o=i 
H o-3i=7i 


Test  17 

Test  18 

□ 

93  X $1.87=0 

□ 

24  qt.  = ■ pt. 

□ 

$4.25  + 1.18=0 

□ 

27  bu.  = ■ pk. 

B 

$17.86 + $49.45=0 

B 

144  things  = ■ doz. 

0 

$94.17 -$8.92  = 0 

0 

15  sq.  yd.  = ■ sq.  ft. 

B 

$52.50  = $.25  = 0 

B 

92  da.  = Bhr. 

□ 

63  X $.97=0 

B 

432  sq.  in.  = B sq.  ft. 

0 

$816.18 -$148.65=0 

0 

69  ft.  = H yd. 

□ 

$28.08  = $.72  = 0 

□ 

64  fl.  oz  =Hc. 

n 

46  X $2.54=0 

n 

13T.  = Blb. 

m 

1 Use  this  test  orally,  and  give  the  children 
ample  time  for  discussions. 

2 Direct  the  pupils  to  v/rite  the  numerals  in 
computational  form  and  compute.  Be  sure  to 
evaluate  the  vv'ork  on  each  test,  and  do  any 
reteaching  necessary  before  going  on  to  the 
next  test. 


T Assign  these  tests  as  written  work.  Do  any 
reteaching  necessary  before  going  on  to  the 
next  test. 


Lesson  briefs  264-267 


267 


241 


This  section  of  the  Teaching  Guide  contains  de- 
tailed suggestions  for  teaching  the  lessons.  The 
Expanded  Notes  are  really  enriched  lesson  plans 
that  go  beyond  the  minimal  essentials  described 
in  the  Lesson  Briefs  (pages  19-241).  Before  using 
these  Expanded  Notes,  read  the  Comments  and 
examine  the  reproduced  pages  and  keyed  notes 
in  the  Lesson  Briefs  section.  For  your  convenience, 
page  references  are  made  to  the  Lesson  Briefs  at 
the  beginning  of  each  set  of  notes  in  this  section. 


The  Expanded  Notes  for  each  lesson  include: 

Overview 

A very  brief  survey  of  the  lesson  as  it  is  developed 
from  page  to  page  in  the  pupil's  book 

Teaching  the  whole  class 

A plan  of  procedure  to  be  used  for  the  class  as 
a whole  before  the  children  are  separated  into 
ability  groups 

Providing  for  the  able  pupil 

Special  suggestions  for  activities  to  extend  the 
ideas  of  the  lesson  for  abler  students 

Helping  the  slow  learner 

Suggestions  to  use  in  making  clear  the  ideas  of 
the  lesson  and  for  motivating  interest  therein 


A survey  tour 

of  theory  and  method  as  applied 
to  the  arithmetic  content  of 
this  course  is  provided  in  the 
Charting  the  Course  sections 
included  in  the  Expanded  Notes. 


Expanded  notes 


CHARTING  THE  COURSE 

Geometric  ideas  — 
shapes,  area  concept 


- 


Most  children  start  the  new'  school  year  w'ith  interest 
and  enthusiasm.  After  a long  vacation  they  are  ready  to 
learn  new  things.  For  this  reason  Seeing  Through  Arith- 
metic 5 begins  with  content  that  is  new  to  the  pupils. 
The  book  does  not  dampen  their  interest  at  the  outset 
by  requiring  them  to  review  computational  arithmetic 
learned  in  preceding  grades.  There  is  time  enough  for 
this  review  after  the  class  is  off  to  a good  start. 

Pupils  in  Grade  5 need  certain  simple  geometric  ideas 
to  carry  on  their  activities  both  in  and  out  of  school. 
For  example,  they  should  be  able  to  recognize  and 
name  such  geometric  figures  as  the  square,  rectangle, 
triangle,  and  circle.  They  should  understand  what  is 
meant  by  the  terms  length,  width,  height,  base,  altitude, 
and  diameter.  They  should  also  understand  the  basic 
idea  of  area,  and  at  this  point  know  how  to  find  it,  at 
least  approximately,  by  counting  the  number  of  units 
of  area  that  will  cover  a closed  geometric  figure,  such 
as  a triangle.  Computational  procedures  for  finding  the 
area  of  a rectangle  will  be  taught  later  in  this  book. 

More  than  sixty  years  ago  an  influential  committee 
(The  Committee  of  Ten,  1893)  recommended  that  in- 
formal geometry  be  taught  beginning  in  Grade  5.  The 


, desirability  of  doing  this  has  never  been  seriously  chal- 
I lenged,  but  relatively  little  has  been  done  to  make  the 
recommendation  effective.  Today  it  is  even  more  urgent 
that  progress  be  made  in  this  direction.  Seeing  Through 
Arithmetic  5,  therefore,  devotes  pages  3-1 1 to  teaching 
! some  of  these  concepts.  Later  sections  will  use  these 
j concepts  in  finding  perimeters  and  areas  by  compu- 
tation. 


3-7  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  20-24. 

Overview 

The  work  in  this  lesson  has  been  planned  to  give  the 
children  some  basic  generalizations  about  certain 
; geometric  forms  (polygons  and  circles)  and  their 
I measurement.  Proppr  ways  to  measure  dimensions  are 
emphasized,  and  the  concepts  expressed  by  the  words 
length,  width,  height,  base,  altitude,  and  diameter 
; are  developed. 

Page  3 may  be  used  to  stimulate  discussion  about 
how  and  where  geometric  shapes  occur  in  the  chil- 
dren’s environment.  Page  4 formalizes  these  shapes 
and  relates  them  to  ordinary  objects.  The  work  on 
page  5 illustrates  correct  ways  of  measuring  dimen- 
; sions.  Pages  6 and  7 are  concerned  with  the  geometric 
presentation  of  plane  shapes  discussed  on  previous 
pages  and  the  measurement  of  their  dimensions. 

I Teaching  the  whole  class 

j Children  need  to  become  acquainted  with  various 
|i  geometric  ideas,  and  this  lesson  should  familiarize 
ij  them  with  the  names  and  characteristics  of  geometric 
j shapes  to  be  found  in  their  environment.  As  prepara- 
I'  tion  for  developing  the  work  on  pages  3-7,  have  ready 
I for  use  rulers,  yardsticks,  and  large  cardboard  figures 
{;  in  the  shape  of  rectangles,  other  parallelograms,  cir- 
ji  cles,  and  triangles. 

The  teaching  suggestions  for  pages  3-7  may  seem 
; formal,  but  keep  in  mind  that  the  approach  is  essen- 
tially intuitive.  Relate  all  the  teaching  to  the  children’s 
environment  and  experience  as  much  as  possible. 

! Remember,  too,  that  the  use  of  correct  terminology 
i is  important  from  the  very  beginning  of  the  study  of 
I geometric  ideas.  If  geometric  terms  are  used  loosely, 
j confusion  is  certain  to  result  later  on.  The  authors 
I feel  that  the  meaning  of  such  terms  as  base  and  alti- 
1 tude  should  be  established  as  soon  as  the  need  for 
I their  use  arises.  This  principle  has  been  followed  in 
! developing  the  teaching  suggestions. 

1 No  time  limit  is  set  for  this  lesson  or  for  those  that 
I follow.  However,  you  should  not  attempt  to  cover  all 
I the  work  on  these  pages  in  one  class  period.  Let  the 
needs  of  your  pupils  govern  the  length  of  time  de- 


voted to  this  lesson.  Spend  enough  time  so  that  pupils 
will  assimilate  the  ideas  presented  before  they  are 
asked  to  go  on  to  something  new.  On  page  389  you 
will  find  an  approximate  time  schedule  for  the  work 
in  this  book. 

Present  the  new  words  in  this  lesson  just  as  you 
would  in  a reading  lesson — that  is,  write  the  words 
on  the  chalkboard,  pronounce  them,  discuss  them,  and 
use  them  meaningfully  in  oral  situations  before  you 
ask  the  children  to  read  them.  Notice  that,  to  lighten 
the  reading  load  for  the  children,  complicated  direc- 
tions for  the  work  are  not  given  in  the  child’s  book. 
It  is  the  teacher’s  responsibility  to  give  such  directions. 

As  you  know,  any  classroom  contains  individuals 
who  differ  in  capacity  for  achievement.  Some  pupils 
need  many  concrete  experiences  to  master  arithmet- 
ical ideas.  Abler  pupils  quickly  tire  of  such  activities. 
They  need,  instead,  more  challenging — usually  more 
abstract — activities  to  keep  them  interested.  The  notes 
for  this  block  of  work  and  for  those  that  follow  are 
arranged  accordingly. 

This  section,  “Teaching  the  whole  class,”  tells  you 
what  to  do  in  working  with  the  group  as  a whole. 
“Providing  for  the  able  pupil”  and  “Helping  the  slow 
learner”  give  activity  suggestions  arranged  according 
to  the  ability  of  the  pupils.  (For  this  block  of  work, 
you  will  find  these  special  sections  on  pages  250-251.) 
Be  sure  to  look  at  these  suggestions  before  you  begin 
teaching  the  lesson.  For  those  pupils  with  the  most 
serious  deficiencies  in  arithmetic,  you  may  for  a time 
need  to  provide  work  at  the  fourth-grade  level.  Copies 
of  Seeing  Through  Arithmetic  4*  of  this  series  and 
the  Teaching  Guide  for  Grade  4 will  be  very  helpful. 

Page  3:  Observe  the  statement  beside  the  heading 
“Moving  forward.”  A statement  similar  to  this  one 
will  be  found  with  each  block  of  work  that  introduces 
a new  idea  or  ideas.  These  statements  have  been  in- 
cluded because  the  authors  feel  it  important  for  the 
children  to  know  what  they  are  going  to  study  in  a 
new  block  of  work.  Always  have  these  statements 
read  and  discussed  before  the  new  work  is  taken  up. 

After  the  statement  has  been  read  and  discussed, 
encourage  free  discussion  of  the  pictures  on  page  3. 
If  the  children  wish  to  talk  about  what  is  going  on  in 
the  pictures,  let  them  do  so,  but  gradually  lead  them 
to  discover  as  many  of  the  geometric  forms  illustrated 
in  the  pictures  as  they  can.  This  can  be  developed 
into  quite  an  exercise  in  ingenuity,  and  some  of  the 
children  will  show  considerable  cleverness  in  dis- 
covering such  forms  as  the  ellipse  in  Picture  A,  the 

^Seeing  Through  Arithmetic  4 by  Maurice  L.  Hartung,  Henry 
Van  Engen,  and  Lois  Knowles.  Fourth-grade  book  in  The 
Basic  Mathematics  Program.  Scott,  Foresman  and  Company. 


Expanded  notes  3-7 


square  in  the  road  sign  (often  referred  to  as  a “dia- 
mond”) in  the  same  picture,  the  six-sided  kite  in 
Picture  B,  the  triangles  formed  by  two  legs  of  the 
music  stands  and  an  imaginary  line  on  the  floor  be- 
tween them  in  Picture  C,  etc.  You  may  wish  to  use 
such  terms  as  polygon,  parallelogram,  square,  tri- 
angle, etc.,  in  the  discussion,  but  make  no  attempt  at 
formal  definition  of  these  terms. 

When  you  think  the  children  have  discovered  as 
many  geometric  shapes  as  they  can,  they  may  find  it 
interesting  to  play  a game  in  which  one  pupil  de- 
scribes something  in  the  classroom  in  terms  of  its 
shape  and  the  other  pupils  guess  what  is  being  de- 
scribed. For  example,  one  pupil  might  say,  “I  am 
thinking  of  something  that  has  six  straight  sides  that 
are  all  the  same  length.”  The  answer  might  be  the 
clock  on  the  classroom  wall.  Another  pupil  might 
describe  the  chalkboard  somewhat  as  follows:  “The 
two  long  sides  are  equal.  The  two  short  sides  are 
equal,  too.  All  the  corners  are  square  corners.”  When 
you  feel  that  the  children  are  beginning  to  see  that 
geometric  shapes  can  be  described  in  terms  of  equal 
or  unequal  lengths,  straight  or  curved  sides,  square 
corners  or  corners  that  are  not  square,  move  on  to 
page  4. 

Page  4:  Begin  the  work  on  the  page  by  showing  the 
children  how  to  compare  lengths  by  making  marks  on 
the  edge  of  a piece  of  paper.  The  paper  may  then  be 
moved  to  the  next  length  to  be  “measured,”  and  the 
two  lengths  can  be  compared.  See  the  picture  below. 
Explain  to  the  children  that  the  term  polygon  can  be 
used  to  describe  a shape  whose  sides  are  straight  lines. 
Triangles,  rectangles,  hexagons,  etc.,  are  polygons. 
Tell  the  children  to  examine  the  polygons  at  the  top 
of  the  page  carefully.  Then  say: 

Find  one  polygon  whose  sides  are  all  the  same 
length.  Now  find  four  more  polygons  with  equal 
sides.  Find  one  polygon  whose  sides  are  not  all 
the  same  length.  Find  three  more  polygons  whose 
sides  are  not  equal.  How  are  Polygons  I and  K 
different?  What  is  the  difference  between  Polygon 
I and  Polygon  J? 

Some  of  these  questions  can  be  answered  without 
measuring.  Have  the  children  “measure”  only  when 
they  are  not  sure  of  the  answer  without  measuring. 
Now  let  the  children  find  examples  of  four-sided 
polygons  in  the  pictures  below  (L  to  W). 

Next  direct  attention  to  the  circle  (G)  and  the 
ellipse  (H).  To  help  the  children  understand  the  dif- 
ference between  an  ellipse  and  a circle,  draw  an 
ellipse  on  the  board,  and  then  with  the  aid  of  chalk- 
board compasses  or  chalk  and  string,  draw  a circle  in 
246  a different  color  over  the  ellipse.  By  using  the  string 


and  chalk,  let  the  children  see  that  all  distances  from 
the  center  to  the  line  that  is  the  circle  are  equal, 
whereas  the  distances  from  the  center  to  the  line  that 
is  the  ellipse  are  unequal. 

You  will  probably  also  need  to  make  models  of 
ellipses  and  draw  around  them  to  reproduce  them  on 
the  chalkboard.  To  make  such  model  ellipses,  fol- 
low the  directions  and  observe  the  picture  shown 
below. 

Draw  a straight  line  across  a piece  of  heavy  paper 
tacked  to  a board.  Push  two  thumbtacks  through  the 
paper  and  into  the  board  on  the  line.  Tie  two  ends 


of  a piece  of  string  together,  making  a loop,  and  lay 
the  loop  around  the  thumbtacks.  Place  a pencil  point 
inside  the  loop  and  pull  the  string  taut.  Keeping  the 
string  taut  at  all  times,  move  the  pencil  inside  the 
string  and  around  the  tacks  to  draw  a curved  line. 
Note  that  the  size  of  the  ellipse  is  governed  by  the 
distance  between  the  tacks  and  the  length  of  the  loop 
of  string. 

Perhaps  with  the  clues  suggested  above,  the  children 
will  be  able  to  describe  a circle  and  also  explain  why 
the  curve  in  Picture  H is  not  a circle. 

Let  the  children  find  as  many  circles  as  they  can 
in  the  picture  at  the  bottom  of  page  4.  Let  them  find 
as  many  ellipses  as  they  can. 

To  understand  further  why  Polygons  A,  B,  C,  and 
D are  different,  even  though  each  has  four  sides,  the 
children  not  only  must  visualize  these  polygons  as 
made  up  of  straight  lines  but  also  must  see  that  the 
lines  form  angles.  Explain  that  whenever  two  straight 
lines  meet,  angles  are  formed.  Point  out,  too,  that  not 
all  angles  are  the  same  size.  Also,  be  sure  the  pupils 
understand  that  the  length  of  the  sides  of  an  angle 
has  nothing  to  do  with  the  size  of  the  angle  itself. 
Your  explanation  might  follow  this  pattern: 

In  Polygon  A the  four  corners  are  all  the  same 
size.  We  say  that  the  square  has  four  angles.  These 
are  square  corners,  or  right  angles.  What  kind  of 
corners  does  Polygon  B have?  Do  you  think  that 
all  right  angles  are  the  same  size?  Why? 

Now  look  at  Polygons  C and  D.  Do  these  poly- 
gons have  square  corners  or  right  angles?  Are  all 
the  angles  in  Polygon  C the  same  size?  In  Polygon 
D?  Now  look  at  Polygons  E and  F.  Are  they 
alike  in  any  way?  How  are  they  different? 

Suggest  that  the  children  draw  (freehand)  as  many 
types  of  triangles  as  they  can.  Point  out  that  triangles 
do  not  always  have  equal  sides  and  need  not  have  one 
right  angle.  (Various  kinds  and  positions  of  triangles 


are  shown  below.)  Then  let  the  children  find  a tri- 
angle in  the  pictures  on  the  bottom  half  of  page  4 in 
the  pupils’  book. 

When  discussing  Polygons  I,  J,  and  K,  note  that 
one  hexagon  has  equal  sides,  while  the  other  has  sides 
that  are  unequal.  The  octagon  is  regular,  that  is,  all 
its  sides  and  angles  are  equal.  It  is  not  necessary  to 
teach  the  terms  hexagon,  octagon,  and  regular,  but 
some  children  may  already  know  them,  and  many 
will  want  to  know  the  names  of  the  polygons.  Again 
let  the  pupils  find  examples  of  these  geometric  forms 
in  the  pictures  at  the  bottom  of  page  4. 

By  this  time  the  children  should  recognize  the 
square,  rectangle,  triangle,  and  circle.  They  should 
also  have  some  understanding  of  the  right  angle.  Be 
sure  they  understand  that  the  square  is  a rectangle. 

Some  pupils  might  enjoy  drawing  pictures  contain- 
ing as  many  geometric  shapes  as  possible.  Encourage 
them  to  use  their  ingenuity  in  reproducing  objects 
that  are  in  their  immediate  environment  and  that  they 
recall  from  their  past  experience.  Let  them  use  the 
pictures  at  the  top  of  page  4 as  a key  for  labeling  the 
shapes  in  their  pictures.  A very  simple  example  of 
labeling  is  shown  below.  Be  sure  to  display  the 
finished  pictures. 


The  children  could  make  another  display  by  cutting 
from  magazines  and  newspapers  pictures  that  show 
rectangles,  triangles,  circles,  etc. 

An  activity  the  whole  class  might  enjoy  is  making 
designs  for  linoleum,  wallpaper,  tile,  decorative  win- 
dows, etc.,  on  squared  paper  by  using  the  geometric 
forms  shown  on  page  4 and  combinations  of  these 
forms. 

Also  encourage  the  children  to  bring  to  class  a list 
of  items  they  have  noted  outside  the  classroom  that 
are  examples  of  geometric  forms,  such  as  traffic  signs. 
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clock  frames,  stove  burners,  flower  beds,  and  the  like. 
Careful  observation  of  traffic  signs,  for  example,  will 
result  in  the  discovery  of  several  different  geometric 
forms. 

Page  5:  In  teaching  this  page,  introduce  only  as 
many  ideas  at  one  time  as  you  think  the  children  will 
be  able  to  assimilate. 

First,  review  with  the  children  how  to  use  a ruler. 
Remind  them  that  the  beginning  point  on  the  scale 
must  be  held  even  with  the  beginning  point  of  the 
line  being  measured.  Demonstrate  by  measuring  the 
length  or  width  of  a sheet  of  paper,  a chalkboard 
eraser,  or  any  other  object  near  at  hand. 

Start  this  lesson  with  a brief  discussion  of  how  we 
determine  how  big  an  object  is.  Then  hold  up  card- 
board models  of  some  geometric  shapes  and  ask  the 
class  what  you  mean  when  you  ask  how  big  they  are. 
Let  the  children  take  turns  explaining  how  they  would 
tell  how  big  the  square  is,  or  how  big  the  triangle  is, 
etc.  If  no  one  suggests  measuring  the  lengths  of  the 
sides,  suggest  it  yourself.  Then  go  on  somewhat  in 
this  way: 

Page  5 shows  some  children  measuring  different 
polygons  and  a circle.  In  which  pictures  are  the 
children  measuring  rectangles?  In  which  two  pic- 
tures are  they  measuring  triangles?  [E  and  F]  Now 
look  at  Picture  A.  Two  of  the  girls  are  measuring 
the  top  of  the  table,  which  is  in  the  shape  of  a 
rectangle.  The  girl  in  the  middle  is  finding  the 
length  of  the  table.  The  girl  on  the  right  is  finding 
the  width  of  the  table. 

Confusion  results  from  improper  use  of  such  terms 
as  length,  base,  height,  width,  and  altitude.  In  working 
with  this  and  subsequent  pages,  try  to  associate  the 
terms  length,  width,  height  (and  later,  depth)  with 
physical  objects.  Associate  the  terms  base  and  altitude 
with  the  geometric  representation  of  these  objects. 
Thus  we  can  speak  of  the  length  and  width  of  a table 
top,  and  the  height  and  width  of  a window,  etc.;  but 
when  we  represent  these  objects  by  rectangles,  the 
words  base  and  altitude  should  be  used.  Proceed  as 
follows: 

Remember  that  we  must  always  be  careful  not  to 
let  the  beginning  point  of  the  scale  on  a foot  ruler 
or  yardstick  extend  beyond  or  fall  short  of  the  be- 
ginning point  of  the  object  we  are  measuring.  Are 
the  girls  in  Picture  A using  their  yardsticks  cor- 
rectly? The  girl  on  the  left  is  measuring  the  height 
of  the  table.  How  is  she  holding  her  yardstick? 
Show  the  class  that  when  height  is  measured  the 
yardstick  or  ruler  must  be  held  straight  up  and  down; 
it  should  not  slant.  Have  one  of  the  pupils  come  to  the 
front  of  the  room.  Demonstrate  that  his  height  is  the 


length  of  a straight  line  from  the  top  of  his  head  to 
the  floor. 

To  help  the  children  increase  their  understanding 
of  the  terms  length,  width,  and  height,  let  them  in- 
dividually, or  in  groups,  practice  measuring  the 
height,  width,  and  length  of  their  own  desks,  your 
desk,  a chair,  a piano,  or  any  other  suitable  object  in 
the  classroom.  Give  them  time  to  do  this,  but  do  not 
let  the  activity  drag. 

Now  draw  on  the  chalkboard  a rectangle  to  repre- 
sent the  table  top.  Explain  briefly  how  this  rectangle 
can  be  described  in  terms  of  the  length  of  its  base 
and  altitude  (that  is,  the  length  of  the  table  top  is 
now  the  base  of  the  rectangle;  the  width  of  the  table 
top  is  now  the  altitude  of  the  rectangle). 

Discuss  Picture  B in  a similar  way.  Get  the  children 
to  explain  why  the  boy  is  holding  the  yardstick  as 
he  is  to  measure  the  height  of  the  window.  (One  end 
is  even  with  the  top  of  the  window;  the  yardstick  is 
at  right  angles  to  the  window  sill.)  Have  the  children 
explain  how  the  width  of  the  window  could  be  de- 
termined. Then  draw  on  the  chalkboard  a rectangle 
that  represents  the  window  (or  use  a cardboard 
model).  Get  the  children  to  identify  the  base  and 
altitude  and  to  explain  how  they  can  be  measured. 

Proceed  in  a similar  way  with  Picture  C.  Empha- 
size correct  measuring  techniques.  Some  children  may 
have  discovered  by  now  that  any  side  of  a rectangle 
may  be  thought  of  as  its  base  if  we  choose  to  do  so. 
Let  them  discuss  this,  if  they  wish  to,  but  do  not  put 
too  much  emphasis  on  this  idea. 

Before  discussing  Picture  D,  hold  up  two  circular 
pieces  of  cardboard  and  ask  the  pupils  how  they 
would  proceed  to  find  out  how  big  the  circles  are. 
They  may  see  immediately  that  the  length  of  each 
diameter  can  be  measured.  Remind  the  children  that 
all  points  of  a circle  are  the  same  distance  from  its 
center.  Consequently,  any  line  passing  through  the 
center  may  be  used  to  measure  the  diameter.  Now 
have  the  children  look  at  Picture  D.  Ask: 

How  is  the  girl  measuring  the  size  of  the  bird- 
bath?  Where  is  the  beginning  point  of  the  scale  on 
the  yardstick?  Notice  how  she  holds  the  yardstick 
direciij  over  the  center  while  she  measures  the 
distance  between  two  points  on  the  circle.  The  line 
she  is  measuring  is  called  the  diameter  of  the  circle. 
Could  she  measure  the  diameter  in  any  other  place 
on  the  birdbath? 

Let  the  class  study  and  discuss  Picture  E.  Lead 
their  discussion  somewhat  like  this: 

The  children  in  this  picture  are  measuring  a flower 
bed.  Is  it  a polygon?  Is  it  a rectangle?  Is  it  a 
triangle? 


I Point  out  that  the  children  are  measuring  the 
flower  bed  from  one  side  of  the  triangle  (the  base) 

! to  the  opposite  point.  Help  the  children  understand 
i that  this  point  (or  “corner”)  must  be  the  point  far- 
I thest  from  the  base.  Go  on  to  say: 

I Notice  the  yardstick  that  the  boy  is  holding.  It 
measures  the  distance  from  the  base  to  the  far- 
1 thest  point  from  it.  How  is  it  placed?  Do  you  see 
how  the  boy’s  yardstick  meets  the  girl’s  stick  at 
right  angles? 

The  terms  altitude  and  base  are  sometimes  diffi- 
cult for  children  to  understand,  especially  when  ap- 
plied to  polygons  that  are  not  rectangles.  To  explain 
these  terms  in  connection  with  Picture  E,  you  might 
say: 

The  side  of  the  triangle  the  girl  is  measuring  is 
called  the  base.  The  boy  is  measuring  the  altitude 
I of  the  triangle.  The  altitude  of  a triangle  is  meas- 
ured on  a straight  line  from  its  base  to  the  point 
I farthest  from  the  base.  The  terms  altitude  and  base 
I may  also  be  used  with  some  other  polygons. 

\ If  you  wish,  you  may  reproduce  on  the  chalkboard 
triangles  in  various  positions  and  indicate  the  base 
and  altitude  of  each  triangle  with  colored  chalk.  See 
the  picture  below. 


I 

1 When  the  children  study  Picture  F,  explain  that 
I the  boys  want  to  know  how  far  the  coconut  fell.  Get 
! them  to  decide  that  the  dotted  line  shows  this.  Also 
get  them  to  see  that  this  line  suggests  a triangle  formed 
I by  the  trunk  of  the  tree,  a line  on  the  ground,  and  the 
' dotted  line.  Some  children  may  observe  that  this 
i triangle  has  one  right  angle. 

For  practice,  let  the  children  draw  several  triangles 
on  a piece  of  paper.  Have  them  label  the  base  and 
' then  draw  a dotted  line  to  show  where  to  measure 
the  altitude.  The  abler  children  could  use  for  the  base 
a side  other  than  the  side  on  which  the  triangle 
appears  to  rest.  They  may  thus  arrive  at  the  general- 


ization that  any  side  of  a triangle  may  be  taken  as 
its  base. 

Page  6:  The  children  should  now  understand  how 
certain  dimensions  of  polygons  and  circles  can  be 
measured.  The  work  on  this  page  provides  practice 
in  the  identification  of  base  and  altitude  (extended 
to  apply  to  the  square,  rectangle,  and  other  parallelo- 
grams) and  also  presents  the  naming  of  lines  by 
means  of  letters. 

Show  the  children  how  to  identify  lines  on  this 
page  by  using  letters.  Let  them  practice  finding  spe- 
cific lines,  such  as  Line  z in  Picture  E,  Line  y in 
Picture  F,  etc. 

Make  sure  each  child  has  a ruler  with  which  to 
measure  certain  dimensions  of  the  polygons  and  cir- 
cles on  page  6.  Since  the  sides  of  the  polygons  and  the 
diameters  of  the  circles  are  one,  two,  or  three  inches, 
they  can  be  measured  easily  by  the  children. 

If  you  wish  to  use  the  term  parallelogram  in  dis- 
cussing pages  6 and  7,  do  so,  but  do  not  expect  the 
children  to  use  it  accurately.  (Any  polygon  in  which 
opposite  sides  are  parallel  is  a parallelogram.  Thus 
rectangles  and  squares  are  special  cases  of  parallelo- 
grams.) 

The  questions  that  follow  suggest  how  you  may 
direct  the  discussion.  Be  sure  to  identify  the  lines 
by  their  labeling  letters  before  proceeding. 

How  many  sides  does  Polygon  A have?  Which 
lines  can  you  use  to  measure  the  base  of  the  poly- 
gon? How  long  are  they?  Are  they  equal?  Which 
line  can  you  use  to  measure  the  altitude  of  the 
polygon?  Why  do  you  measure  the  altitude  on 
Line  z and  not  on  Line  v or  Line  x?  Do  Lines  v 
and  y meet  at  right  angles?  Do  Lines  x and  y meet 
at  right  angles?  Lines  v and  w?  Lines  x and  w?  Is 
this  polygon  a rectangle?  Why  or  why  not? 

You  may  have  to  explain  again  that  altitude  can 
be  measured  only  on  a line  that  meets  the  base  at 
right  angles.  Point  out  that  for  a rectangle  or  square, 
in  which  all  angles  are  right  angles,  the  sides  can  be 
used  to  measure  the  altitude.  Sometimes  there  is  no 
line  of  the  polygon  that  can  be  used  to  measure  alti- 
tude. Then  we  must  draw  a line  that  is  at  right  angles 
to  the  base  and  extends  to  the  point  farthest  from 
the  base.  Go  on  to  ask: 

What  is  the  name  of  Polygon  B?  What  kind  of 
corners  does  a square  have?  What  other  polygon 
has  four  right  angles?  How  is  a square  different 
from  other  rectangles?  Which  lines  can  be  used  to 
measure  the  base  of  Square  B?  Which  lines  can  be 
used  to  measure  the  altitude?  Find  another  square 
on  this  page.  What  lines  can  be  used  to  measure 
the  base?  The  altitude? 
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What  is  the  curve  in  Picture  C called?  Should 
the  diameter  be  measured  along  Line  x or  along 
Line  y?  Could  more  lines  be  drawn  inside  this 
circle  on  which  to  measure  the  diameter?  Are  there 
any  other  circles  on  page  6?  What  lines  can  be 
used  to  measure  the  diameter  of  Circle  F?  What 
is  its  diameter? 

Is  Polygon  D a rectangle  or  a triangle?  Is  it  also 
a square?  How  do  you  know?  On  which  two  lines 
can  you  measure  the  base?  On  which  two  lines  can 
you  measure  the  altitude?  What  is  the  length  of  the 
base?  The  altitude?  Are  there  other  rectangles  on 
this  page?  What  are  they?  [You  may  need  to  point 
out  that  the  two  squares  are  also  rectangles.  Ask 
the  children  to  explain  why.] 

How  many  sides  does  Polygon  E have?  What 
is  it  called?  How  many  angles  (or  “corners”)  does 
a triangle  have?  Which  side  is  the  base?  Do  Lines 
z and  y meet  at  right  angles?  Can  the  altitude  be 
measured  on  Line  z?  What  is  the  length  of  the 
altitude  of  the  triangle?  Find  another  triangle  on 
this  page.  What  line  shows  the  altitude  of  Triangle 
H?  What  is  the  length  of  the  altitude? 

For  additional  practice  in  finding  base,  altitude, 
and  diameter,  have  available  two  work  sheets.  The 
first  one  should  be  similar  to  page  6 in  the  book 
(sides,  altitudes,  and  diameters  of  the  shapes  let- 
tered) and  may  include  a square,  a rectangle  with 
larger  dimensions  in  the  vertical  position  (see  Picture 
D,  page  6),  a rectangle  with  larger  dimensions  in  the 
horizontal  position  (Picture  J),  a parallelogram  that 
is  not  a rectangle,  a triangle,  and  a circle.  Let  the 
children  find  the  dimensions  of  the  polygons  and  cir- 
cles and  have  them  answer  a few  questions  for  each 
geometric  shape  similar  to  the  questions  suggested  for 
page  6. 

The  second  work  sheet  should  contain  unlettered 
polygons  and  circles  (with  centers  indicated).  The 
children  may  label  the  shapes  and  indicate  altitudes 
and  diameters  according  to  directions  given.  The 
directions  may  follow  the  following  pattern: 

For  each  polygon  that  is  a square  or  a rectangle, 
put  y on  the  base  and  put  v on  the  altitude. 

For  each  polygon  that  is  not  a square,  a rec- 
tangle, or  a triangle,  put  y on  the  base  and  draw 
a line  that  shows  where  you  measure  the  altitude. 
Label  the  altitude  z. 

For  each  triangle,  label  the  sides  w,  x,  and  y; 
choose  one  side  as  the  base;  draw  a straight  line 
on  which  the  altitude  from  that  base  can  be  meas- 
ured and  label  it  z. 

For  each  circle,  draw  two  diameters,  label  them 
with  different  letters,  and  measure  them. 


Page  7:  On  this  page  the  children  should  identify 
the  base  and  altitude  of  various  polygons  and  the 
diameters  of  circles.  For  the  first  time  lines  that  are 
not  altitudes,  heights,  or  diameters  are  introduced. 

You  may  want  to  discuss  Polygons  A to  J and 
Circles  K to  N with  the  children  before  they  do  the 
exercises.  Be  sure  they  understand  that  the  altitude 
is  always  a line  at  right  angles  to  the  base  and  pass- 
ing through  the  point  of  the  polygon  farthest  from 
the  base.  They  must  also  understand  that  a diameter 
of  a circle  passes  through  its  center.  Give  them  plenty 
of  time  to  do  the  exercises.  When  the  work  has  been 
completed,  be  sure  the  children  are  able  to  explain 
each  answer. 

To  conclude  the  lesson,  let  one  or  more  pupils  tell 
in  their  own  words  what  they  have  learned.  Then  ask 
someone  to  read  the  statement  beside  the  flag  at  the 
bottom  of  the  page. 

Providing  for  the  able  pupil 

The  abler  pupils  may  enjoy  making  a notebook  il- 
lustrating geometric  shapes.  The  book  may  include: 

1.  Geometric  shapes  drawn  by  the  pupil  and  la- 
beled to  tell  what  they  are. 

2.  Sketches  of  familiar  objects  similar  to  those 
shown  on  page  4 of  the  pupils’  book.  Each  picture 
should  be  labeled  according  to  its  shape. 

3.  Several  geometric  shapes  on  which  the  base, 
altitude,  and  diameter  have  been  labeled. 

4.  One  or  two  drawings  that  show  how  altitude 
can  be  found  on  parallelograms  that  are  not  rectan- 
gles and  on  triangles  that  do  not  contain  a right  angle. 

5.  A large  design  made  with  straight  lines  only. 
Any  triangle  within  it  may  be  colored  red;  any  square, 
black;  any  other  rectangle,  green;  any  four-sided 
polygon  that  is  not  a rectangle  or  square,  yellow;  any 
polygon  with  five  sides,  blue;  any  polygon  with  six 
sides,  purple;  any  polygon  with  eight  sides,  orange. 

6.  A large  design  drawn  with  compasses  and  using 
only  curved  lines.  This  design  also  may  be  colored 
if  the  children  so  desire. 

7.  A collection  of  geometric  shapes  cut  from  mag- 
azines, etc. 

For  another  activity,  give  each  child  directions 
for  drawing  and  labeling  a large  shape  which  he  cuts 
from  construction  paper  or  wrapping  paper.  Instruc- 
tions like  the  following  may  be  given  to  the  children. 
Rectangle:  base,  24";  altitude,  12";  label  each  side 
with  a different  letter.  Parallelogram  that  is  not  a rec- 
tangle: base,  20";  altitude,  15";  label  the  four  sides 
and  the  altitude.  Triangle:  base,  8";  altitude,  12"; 
label  the  three  sides.  Circle:  6"  diameter;  draw  and 
label  several  lines  on  which  diameter  can  be  measured. 
Square:  each  side  9";  label  the  base  and  altitude. 


Since  the  pupils  have  had  little  experience  in  draw- 
ing geometric  shapes,  do  not  demand  great  accuracy. 
;Be  sure  to  display  the  polygons  and  circles  they  draw 
land  label. 

An  important  generalization  for  abler  pupils  may 
be  developed  as  follows.  Cut  out  three  large  triangles 
and,  using  each  side  in  turn  as  base,  discuss  the 
altitude.  The  pupils  should  conclude  that  a triangle 
.may  be  thought  of  as  having  three  bases  and  three 
altitudes.  Be  sure  to  use  a triangle  similar  to  the  one 
shown  below. 


Have  the  abler  children  do  the  work  suggested 
in  Activity  1,  page  356.  They  will  find  these  experi- 
ments a challenge. 

Activities  2 (page  358)  and  3 (page  358)  may  also 
be  used  for  these  children,  if  you  wish. 

[Helping  the  slow  learner 

Prepare  work  sheets  containing  carefully  enlarged 
! copies  of  the  eleven  polygons  and  circles  at  the  top 
of  page  4.  Also  cut  from  cardboard  several  sets  of 
the  shapes.  Put  the  cardboard  shapes  into  a box.  Give 
each  of  the  children  a work  sheet.  Let  them,  in  turn, 
take  a cardboard  shape  from  the  box  and  place  it  on 
I top  of  the  matching  polygon  or  circle  on  the  work 
sheet.  If  a child  has  already  used  a polygon  or  circle 
he  takes  out  of  the  the  box,  he  should  put  it  back  and 
take  another  one.  The  object  of  the  activity  is  to  see 
who  can  fill  his  work  sheet  first. 

Activity  2,  page  358,  may  be  used  for  these  chil- 
I dren.  Activity  3,  page  358,  may  also  be  used  if  you 
j group  the  children  so  that  there  are  abler  and  slower 
I pupils  in  each  group. 

Some  of  these  children  may  enjoy  making  a note- 
book as  described  in  “Providing  for  the  able  pupil,” 
since  many  slow  learners  have  a particular  liking  for 
and  are  skillful  at  artwork.  Allow  them  to  use  only 
as  many  of  the  seven  suggestions  as  they  are  able 
I to  complete  successfully.  Suggestions  2 and  7 are 
activities  that  are  within  the  ability  of  all  pupils.  Sug- 
j gestion  6 may  be  more  difficult. 


8-1 1 Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  24-27. 

Overview 

The  work  in  this  lesson  introduces  the  child  to  the 
concept  of  the  measurement  of  surface,  or  area.  He 
is  already  aware  of  the  need  for  standard  units  in 
the  measurement  of  distance,  time,  weight,  etc.,  and 
so  can  readily  accept  the  fact  that  standard  units  of 
square  measure  are  needed  to  determine  area. 

Note  that  in  this  lesson  measurement  is  confined 
to  using  square  inches.  Note  also  that  the  work  is 
noncomputational.  Areas  are  found  by  covering  sur- 
faces to  be  measured  with  inch  squares,  which  are 
then  counted.  To  bring  out  the  idea  that  surfaces  with 
shapes  other  than  squares  and  rectangles  can  be  meas- 
ured, methods  of  estimating  and  approximating  are 
introduced  with  triangles,  circles,  and  irregular  poly- 
gons on  pages  9-11. 

It  will  be  wise  to  see  that  each  child  has  a supply 
of  25  to  30  inch  squares  that  he  can  apply  to  various 
surfaces  and  count  to  find  the  area. 

Teaching  the  whole  class 

It  would  be  well  to  have  available  two  rectangular 
surfaces  cut  from  construction  paper.  The  rectangles 
should  have  different  dimensions  but  the  same  area, 
such  as  15"  X 12"  and  20"  x 9".  Hold  the  15"  x 12" 
rectangular  surface  against  the  chalkboard  and  draw 
its  outline.  Then  move  a piece  of  chalk  along  the  rec- 
tangle to  indicate  its  dimensions.  Shade  the  inside  of 
it  to  show  the  surface  to  be  measured.  Say: 

Suppose  we  painted  the  inside  of  the  rectangle. 

The  problem  is,  how  could  we  measure  how  much 
surface  we  painted? 

Next,  use  the  20"  x 9"  rectangle.  Draw  its  outline 
on  the  board  and  then  ask: 

Does  this  rectangle  have  the  same  dimensions  as 
the  first  rectangle?  Look  at  both  rectangles.  Is  the 
area  of  one  rectangle  greater  than  the  area  of  the 
other?  Or  do  you  think  the  areas  are  the  same? 

Let  a child  measure  the  dimensions  of  the  two  rec- 
tangles. Discuss  whether  knowing  the  dimensions 
helps  to  judge  the  areas  of  the  rectangles.  The  chil- 
dren should  decide  that  it  is  difficult  to  judge  the 
areas  by  sight.  Direct  the  discussion  toward  the  idea 
that  in  order  to  measure  area,  the  unit  of  measure 
must  be  a kind  that  covers  surface. 

Page  8:  Read  and  discuss  the  statement  beside  the 
heading  “Moving  forward.”  You  may  begin  the  work 
in  the  book  somewhat  in  this  way: 

The  pictures  on  this  page  show  three  doll  tables 
with  squares  placed  on  top  of  each  one  to  measure 
the  area.  Can  you  tell,  just  by  looking,  which  table  251 
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top  has  the  largest  surface?  Now  count  the  squares. 
Which  table  top  is  the  largest? 

Do  Table  B and  Table  C have  the  same  or  dif- 
ferent dimensions?  Do  they  have  the  same  area? 
If  we  were  going  to  paint  Tables  A,  B,  and  C,  for 
which  two  would  we  use  the  same  amount  of  paint? 

We  have  said  that  the  area  of  Table  B and  of 
Table  C is  16  “squares.”  If  one  of  you  went  to  the 
store  and  told  the  clerk  you  wanted  enough  paint 
to  cover  a table  whose  area  is  16  squares,  do  you 
think  this  would  mean  much  to  him? 

Remind  the  children  that  to  say  the  chalkboard 
is  “5  sticks  long”  does  not  have  as  much  meaning  as 
when  you  say  it  is  “60  inches  long.”  Emphasize  that 
a standard  unit  is  needed  for  measuring  area,  just  as 
it  is  for  measuring  length.  Say: 

Look  at  the  first  square  at  the  bottom  of  page  8. 
What  are  its  dimensions?  Since  it  is  a square,  you 
know  that  each  of  the  four  sides  measures  1 inch. 
Explain  that  any  square  like  this  is  a “1-inch 
square.”  However,  when  we  think  of  an  inch  square 
as  covering  surface  (that  is,  use  it  to  measure  area), 
we  speak  of  it  as  “1  square  inch.”  Have  the  children 
again  examine  the  doll  tables  at  the  top  of  the  page. 
This  time,  instead  of  saying,  “The  area  of  Table  A 
is  15  squares,”  they  should  say,  “The  area  of  Table 
A is  15  square  inches.”  Have  them  express  the  area 
of  Tables  B and  C in  square  inches. 

If  you  wish,  let  each  child  use  25  or  30  one-inch 
squares  to  measure  the  areas  of  small  polygons.  In- 
sist that  the  children  refer  to  the  unit  of  measure  as 
“1  square  inch”  and  to  the  area  as  “15  (or  so)  square 
inches.”  Let  one  child  measure  the  areas  of  two  rec- 
tangles with  different  dimensions  but  equal  areas 
to  demonstrate  that  the  areas  are  equal. 

Page  9:  The  transparent  squares  laid  on  top  of  the 
polygons  in  the  pictures  on  pages  9 and  10  are  actual 
inch  squares. 

The  square  inches  in  Pictures  A and  B can  be 
counted  and  the  areas  compared.  Be  sure  this  is  done, 
because  some  of  the  children  will  jump  to  the  con- 
clusion that  the  area  of  Picture  B is  greater  than 
that  of  Picture  A.  Upon  counting,  however,  they  will 
find  that  the  area  of  Picture  B is  8 square  inches  and 
that  of  Picture  A is  9 square  inches. 

As  preparation  for  judging  the  number  of  square 
inches  in  polygons  having  angles  that  are  not  right 
angles  (such  as  the  polygons  in  Pictures  C,  D,  and 
E),  let  the  children  cut  several  inch  squares  into 
parts  in  various  ways.  Have  them  put  the  pieces  of 
each  square  together  again.  The  picture  in  the  next 
column  illustrates  a few  ways  in  which  an  inch  square 
252  may  be  cut: 
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Cutting  inch  squares  in  these  ways  will  help  the  chil- 
dren see  that  the  two  small  shaded  triangles  in  Pic- 
ture C can  be  put  together  to  make  one  square.  This 
shows  that  the  large  triangle  has  an  area  of  about  2 
square  inches.  In  like  manner  discuss  Picture  D.  The 
children  can  see  that  the  area  must  be  between  1 
square  inch  and  3 square  inches.  If  they  imagine 
the  two  end  pieces  as  put  together,  the  area  of  the 
polygon  can  be  seen  as  approximately  2 square  inches. 
Point  out  that  the  areas  of  the  polygons  in  Pictures 
C and  D are  about  the  same,  even  though  their  shapes 
are  quite  different. 

A similar  explanation  will  help  the  children  to 
conclude  that  the  area  of  the  polygon  in  Picture  E 
is  between  4 square  inches  and  6 square  inches,  or 
about  5 square  inches.  Picture  F is  neither  a rec- 
tangle nor  a square,  but  all  its  corners  are  right  angles, 
and  its  area  is  3 square  inches. 

Page  10:  The  procedures  used  with  page  9 may 
also  be  used  with  this  page.  In  estimating  the  area  of 
the  circle  in  Picture  G,  point  out  that  it  is  between 
5 and  9 square  inches,  or  about  7 square  inches.  Since 
the  amount  of  surface  inside  the  circle  in  each  corner 
square  is  approximately  equal  to  one  half  of  a square 
inch  (cut  diagonally),  these  four  surfaces  together 
would  make  about  two  square  inches.  Thus  the  circle 
covers  5 square  inches  plus  approximately  2 more 
square  inches,  or  a total  of  about  7 square  inches. 

Before  having  the  children  count  and  estimate  for 
Pictures  H and  I,  let  them  estimate  which  of  the  two 
polygons  is  larger.  Do  the  same  for  Pictures  J and  K. 

If  you  wish,  you  may  follow  the  discussion  for 
pages  9 and  10  with  practice  in  measuring  the  surface 
area  of  objects  in  the  classroom,  such  as  small  blot- 
ters, rulers,  chalk  erasers,  the  sides  of  small  boxes. 


etc.  If  no  objects  of  irregular  shape  are  available,  cut 
small  polygons  (area  should  not  exceed  25  or  30 
square  inches)  from  construction  paper. 

, If  the  children  bring  into  the  discussion  the  square 
foot  and  other  large  units  of  square  measure,  you  may 
fnention  examples  (measuring  rugs,  swimming  pools, 
rooms)  where  such  large  units  would  be  used,  but  at 
this  time  do  not  have  the  children  work  with  the 
“square  foot”  or  attempt  to  visualize  and  estimate 
* areas  containing  square  feet.  The  larger  square  units 
j will  be  taken  up  later,  on  page  245,  when  the  children 
' are  ready  to  handle  the  changing  of  square  measures. 

I Page  11:  The  procedures  used  for  pages  9 and  10 
pan  be  applied  here  also. 

To  help  the  children  understand  why  smaller 
squares  are  used  here  to  represent  square  inches,  have 
(hem  count  the  14  square  inches  in  Picture  F and 
jwith  their  paper  inch  squares  lay  out  on  their  desks 
a rectangle  7 squares  long  and  2 squares  wide.  They 
Will  readily  see,  when  they  compare  the  rectangles 
' an  their  desks  with  the  size  of  a page  in  their  books, 
that  the  squares  must  be  smaller  on  a book  page.  Use 
a picture  containing  people  to  illustrate  that  imagin- 
ing the  real  sizes  of  objects  printed  in  books  is  not 
Something  new.  Just  as  they  have  been  imagining  the 
"eal  size  of  a person  in  a picture,  they  are  now  to 
imagine  the  real  size  of  the  square  inch  on  page  11. 

I Again  let  the  children  judge  whether  the  areas  are 
about  the  same  size.  For  example,  the  area  of  the 
j)olygons  in  Pictures  A and  G is  about  16  square 
Inches;  that  of  the  circle  in  Picture  E is  about  12  or  13 
square  inches;  that  of  the  rectangle  in  Picture  F is  14 
square  inches;  that  of  the  polygons  in  Pictures  D and 
I is  12  square  inches. 

Ask  a child  to  read  the  summary  beside  the  flag, 
and  then  review  with  the  class  what  they  have  learned 
in  this  lesson  on  area. 

Providing  for  the  able  pupil 

[These  children  could  cover  small  boxes  of  various 
shapes  and  sizes  with  different  colored  inch  squares 
cut  from  construction  paper.  After  all  the  sides  have 
jDeen  covered,  let  the  children  decide  whose  box  has 
the  largest  total  surface  area. 

i Activity  4,  page  358,  may  be  used  for  these  chil- 
pren.  They  will  estimate  the  number  of  square  inches 
in  polygons  and  then  find  the  correct  answer  by  plac- 
ing square  inches  over  them. 

Helping  the  slow  learner 

Let  these  children  paste  transparent  square  inches 
on  simple  polygons  cut  from  construction  paper,  then 
label  each  to  tell  the  number  of  square  inches  in  its 
area.  Display  this  work  on  the  bulletin  board. 


All  of  the  materials  for  preceding  grades  in  the  Seeing 
Through  Arithmetic  program*  provide  many  learning 
experiences  centering  on  the  number  system.  These 
activities  emphasize  the  basic  principles  of  grouping  by 
tens  and  of  place  value.  Visual  methods  show  objects 
grouped  in  tens,  hundreds,  thousands,  and  so  on  up  to 
millions.  Children  are  shown  how  these  groups  may  be 
represented  by  tallies  or  by  numerals  in  which  position 
indicates  whether  2,  for  example,  indicates  2 “ones,"  or 
2 “tens,"  or  2 “hundreds,"  and  so  on.  The  aim,  however, 
is  not  to  teach  merely  how  to  read  and  write  individual 
numerals.  Instead  the  system  is  taught,  so  that  the  pupil 
can  understand  and  deal  with  any  numeral  by  using 
the  principles  of  the  system. 

Special  attention  is  given  to  methods  of  regrouping 
that  are  used  in  “carrying"  in  addition.  Pupils  are 
shown,  for  example,  how  2 groups  of  one  hundred  ob- 

*Numbers  We  See,  by  Maurice  L.  Hartung,  Henry  Van  Engen, 

Anita  Riess,  and  Catharine  Mahoney.  Scott,  Foresman  and 
Company.  Numbers  in  Action,  by  Maurice  L.  Hartung,  Henry 
Van  Engen,  and  Catharine  Mahoney.  Scott,  Foresman  and  Company. 

Seeing  Through  Arithmetic  3,  by  Maurice  L.  Hartung,  Henry  Van 
Engen,  Lois  Knowles,  and  Catharine  Mahoney.  Scott,  Foresman 
and  Company.  Seeing  Through  Arithmetic  4,  by  Maurice  L.  Hartung, 

Henry  Van  Engen,  and  Lois  Knowles.  Scott,  Foresman  and 
Company.  Our  Number  Workshop  1 and  Our  Number  Workshop  2, 
by  Maurice  L.  Hartung,  Henry  Van  Engen,  and  Catharine  Mahoney. 

Scott,  Foresman  and  Company.  Arithmetic  Readiness  Cards,  Set  I .- 
Grouping  and  Set  2:  The  Number  System,  by  Maurice  L.  Hartung, 

Henry  Van  Engen,  and  Helen  Palmer.  Scott,  Foresman  and  Company. 

The  Meaning  of  Plus  and  Minus  and  The  Number  System,  each 
eleven  minutes  in  full  color,  available  from  Encyclopaedia  Britan- 
nica  Films,  Inc.,  Wilmette,  Illinois,  or  from  regional  EBF  libraries 
in  New  York,  Dallas,  Hollywood,  Atlanta.  These  films  were 
produced  by  Encyclopaedia  Britannica  Films,  Inc.,  in  collaboration 
with  the  authors  of  Numbers  in  Action.  253 
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jects  and  14  groups  of  ten  objects  can  be  regrouped  as 
3 groups  of  one  hundred  and  4 tens,  and  hence  the 
number  is  340.  Similarly,  the  principle  underlying  "bor- 
rowing" in  subtraction  is  shown  by  taking  apart  a group 
of  100  objects  and  arranging  it  as  10  groups  of  ten.  Thus 
a total  group  of  425  objects  can  be  arranged  as  3 hun- 
dreds, 12  tens,  and  5 ones.  This  is  a preliminary  step  in 
a subtraction  from  425  if  the  number  to  be  taken  away 
has  more  than  2 tens — as,  for  example,  32. 

In  Seeing  Through  Arithmetic  5,  these  ideas  are  re- 
viewed on  pages  12-15.  The  careful  development  of  the 
number  system  in  preceding  grades  should  make  the 
recall  of  the  principles  quite  easy. 

Roman  numerals  are  also  reviewed  and  greatly  ex- 
tended in  a "Side  Trip”  on  pages  16  and  17.  Here  also 
the  emphasis  is  upon  the  system  by  which  the  Roman 
numerals  are  built  up  to  represent  larger  and  larger 
numbers. 

There  is  a distinction  between  "numbers"  and  "nu- 
merals" which  teachers  should  understand  but  which 
need  not  be  emphasized  with  pupils.  Numbers  are  ab- 
stract concepts.  They  cannot  be  seen,  touched,  heard, 
or  otherwise  be  reached  by  the  senses.  They  are  purely 
mental  constructs.  Numerals,  on  the  other  hand,  are 
concrete  symbols  for  numbers.  Numerals,  if  written  or 
printed,  can  be  seen  and  touched.  Numerals  in  the  form 
of  number  words  (sounds)  can  be  heard  if  uttered. 

Strictly  speaking,  then,  the  discussion  in  the  para- 
graphs above  is  primarily  concerned  with  the  numeral 
system  in  common  use  today.  The  Roman  numeral  system 
is  also  still  used,  but  is  needed  much  less  frequently.  The 
familiar  numeral  5 and  the  Roman  use  of  V as  a nu- 
meral illustrate  how  quite  different  numerals  represent 
the  same  number. 

Throughout  this  book  the  authors  have  used  the  words 
“number"  and  "numeral”  in  ways  that  maintain  the 
distinction  whenever  it  is  important  or  convenient  to  do 
so.  There  are,  however,  numerous  places  where  the  dis- 
tinction has  been  reluctantly  but  deliberately  disre- 
garded. For  example,  the  expression  "a  two-figure  num- 
ber" is  to  be  regarded  as  a shortened  form  of  the  ex- 
pression "a  number  written  (in  base  10)  by  means  of  a 
two-figure  numeral."  Again,  when  we  write  "a  number 
which  ends  in  zero"  we  mean  "a  number  which  is 
named  by  means  of  a numeral  that  ends  in  zero." 

It  is  virtually  impossible  to  maintain  the  distinction 
between  numbers  and  numerals  without  using  language 
that  seems  unduly  wordy  and  awkward.  People  are  so 
accustomed  to  the  common  but  sometimes  confusing 


practice  of  talking  about  symbols  for  numbers — that  is 
numerals — as  though  they  were  the  actual  numbers  tha 
it  will  doubtless  be  many  years  before  the  traditiona 
language  forms  are  replaced  by  more  precise  termi 
nology. 

The  authors  have  considered  it  unwise  at  the  presen 
time  to  use  consistently  the  often  strange  verbal  form: 
that  are  required  to  maintain  the  distinction.  Neverthe 
less,  teachers  should  remember  that  arithmetic  deal 
primarily  with  numbers,  but  in  writing  arithmetical  worl 
and  in  talking  about  it,  numerals  are  used  to  represen 
the  numbers  in  symbolic  form. 


12-15  Looking  back 

Lesson  Briefs  for  this  lesson  ore  on  pages  27-30. 

Overview 

Children  who  have  learned  the  principles  of  the  num 
her  system  through  the  use  of  the  Seeing  Througl 
Arithmetic  program  will  have  a good  background  o: 
understanding  for  their  work  in  the  fifth  grade.  Th( 
material  in  this  lesson  will  help  them  review  place 
value  through  the  millions  and  the  regroupings  nec 
essary  for  carrying  in  addition  and  multiplication  anc 
for  borrowing  in  subtraction. 

In  reading  large  numbers,  the  child  should  under 
stand  that  each  group  of  three  figures  is  read  as  hun 
dreds,  tens,  and  ones  before  the  group  name  is  used 
He  should  also  understand  that  in  writing  a three 
figure  numeral  he  uses  places  for  the  ones,  tens,  anc 
hundreds;  that  in  writing  a. six-figure  numeral,  the 
three  figures  that  make  up  the  thousands’  part  alsc 
represent  ones,  tens,  and  hundreds  (the  figure  ii 
ones’  place  stands  for  thousands,  the  figure  in  tens 
place  stands  for  ten  thousands,  and  the  figure  in  hun 
dreds’  place  stands  for  hundred  thousands) ; tha 
place  value  for  ones,  tens,  and  hundreds  is  maintainec 
in  the  same  way  in  writing  a nine-figure  numeral  foi 
millions  (the  figure  in  ones’  place  stands  for  millions 
the  figure  in  tens’  place  stands  for  ten  millions,  anc 
the  figure  in  hundreds’  place  stands  for  hundred  mil 
lions).  The  work  on  page  12  begins  with  number! 
in  the  ten  thousands. 

Teaching  the  whole  class 

Since  some  children  will  not  have  a thorough  back 
ground  in  the  number  system,  you  may  wish  to  pre 
cede  this  lesson  with  some  basic  work  in  groupinj 
and  regrouping  objects  and  representing  the  number! 
with  numerals.  Have  on  hand  10  single  objects  (sue! 
as  small  sticks),  10  small  boxes  labeled  10,  10  boxe: 
labeled  100,  and  10  boxes  labeled  1000.  These  shoulc 


be  in  graduated  sizes,  if  possible.  Tell  the  children 
to  assume  that  all  the  boxes  contain  the  same  kind 
of  object.  If  you  find  it  impossible  to  collect  or  make 
these  boxes,  drawings  on  the  chalkboard  may  be 
substituted. 

I In  a central  place  put  9 single  objects  and  2 boxes 
labeled  10.  On  the  chalkboard  draw  a three-place 
tally  space.  Label  the  three  places  hundreds,  tens, 
ones.  Tell  the  pupils  you  want  a record  in  this  tally 
space  of  the  number  of  boxes  of  10  and  the  number 
pf  single  objects.  Ask  a pupil  to  record  the  number 
of  boxes  of  10  in  the  space  for  tens.  Then  have  him 
*ecord  the  single  objects  in  the  space  for  ones.  Tell 
pirn  to  write  the  numeral  (29)  beneath  the  tally 
Space  and  read  it. 

i Next  place  a box  labeled  100  beside  the  boxes  of 
10.  Let  another  pupil  record  this  amount  in  the  cor- 
ect  place  in  the  same  tally  space;  then  have  him 
Wite  the  new  numeral  (129)  below  it  and  read  it. 
i To  the  left  of  the  three-place  tally  space  attach 
mother  section  of  three  places,  labeling  each  place 
[from  the  right)  ones,  tens,  and  hundreds.  Under 
[his  section  write  the  word  thousands.  Be  sure  to  draw 
i longer  or  heavier  line  separating  the  places  for  the 
jhousands  from  those  at  the  right.  Place  two  boxes 
labeled  1000  on  the  table  and  ask  a pupil  in  which 
j)art  of  the  tally  space  the  numeral  2 should  be  put. 
if  he  has  any  difficulty,  point  out  that  there  is  a place 
(or  ones  in  the  part  of  the  tally  space  labeled  thou- 
sands. After  he  has  recorded  the  2,  have  him  write 
he  complete  numeral  now  represented  in  the  tally 
[pace  (2129).  Direct  him  to  relate  each  figure  to  the 
l)bjects  on  the  table. 

I Draw  attention  to  the  objects  again.  Remove  all 
!)ut  the  9 single  objects  and  put  one  more  object  with 
jhem.  Remind  the  pupils  that  when  there  are  10  ones, 
ve  can  think  of  them  as  1 group  of  ten.  (Remove 
jhe  10  single  items  and  substitute  one  box  of  10.) 
f Tell  the  pupils  that  they  can  record  this  amount  in 
i lens’  place  in  the  tally  space.  Call  on  a pupil  to  write 
I !his  figure  in  a new  six-place  tally  space.  Next  place 
fi  1 more  boxes  of  10  on  the  table  so  there  are  10  boxes 
(i  h all.  Ask  how  this  number  can  be  recorded.  The 
Children  should  remember  that  1 can  be  placed  in 
I : jundreds’  place  in  the  tally  space.  (Substitute  one 
jox  of  100  for  the  ten  boxes  of  10.)  Next,  place 
yith  it  9 boxes  labeled  100.  Ask  the  pupils  for  an- 
other way  to  think  of  10  hundreds.  Have  the  1 thou- 
land  recorded  in  thousands’  place  in  the  tally  space, 
iave  the  numeral  (1000)  written  below  the  tally 
■H.pace  and  read.  Be  sure  the  children  understand  why 
he  zeros  are  written  in  the  numeral  but  are  not 
needed  in  the  tally  space. 


Page  12:  Explain  to  the  children  that  the  boxes 
and  bags  on  this  page  contain  wooden  beads  and 
sticks.  Ask: 

How  many  boxes  of  1000  beads  are  stacked  up  in 
the  pyramid  in  Picture  A?  Are  10  boxes  of  1000 
the  same  as  1 group  of  10  thousand?  How  many 
other  boxes  of  1000  are  there?  How  many  bags 
of  1 00  are  there? 

Get  the  children  to  notice  that  the  tally  space  has 
places  for  six  figures.  Point  out  that,  starting  at  the 
right,  there  are  places  for  ones,  tens,  and  hundreds, 
then  a longer  line,  and  places  again  for  ones,  tens, 
and  hundreds.  Be  sure  the  children  notice  the  word 
thousands  under  the  last  section  of  three  places.  Ex- 
plain that  any  figures  written  in  these  three  places 
will  mean  thousands.  Point  out  that  to  represent  any 
amount  in  the  thousands,  at  least  four  places  are 
needed,  and  that  five  or  six  places  can  be  used. 

Next  let  someone  explain  which  of  the  groups  of 
objects  the  1 in  ten  thousands’  place  stands  for  and 
why  it  belongs  in  this  place.  Use  the  same  procedures 
with  the  remaining  two  figures.  Then  ask  the  children 
to  explain  why  there  are  no  figures  in  tens’  and  ones’ 
places.  Finally,  call  attention  to  the  numeral  below 
the  tally  space  and  to  the  number  words  beneath  it 
that  show  how  to  read  the  numeral.  Lead  the  children 
to  see  that  the  numeral  occupies  five  places,  that  the 
two  zeros  show  there  are  no  groups  of  ten  objects  or 
single  objects,  and  that  the  zeros  correspond  to  the 
blank  places  in  the  tally  space. 

Draw  attention  to  the  comma  in  the  numeral  and 
explain  that  it  makes  the  numeral  easier  to  read. 
You  can  explain  that  in  writing  a numeral  composed 
of  more  than  three  figures,  it  is  customary  to  start  at 
the  right  and  set  off  each  group  of  three  figures  with 
a comma.  Remind  the  children  again  that  each  group 
of  three  figures  is  read  just  as  if  it  stood  alone  and  is 
followed  by  the  name  of  the  group  (except  for  the 
first  group  on  the  right). 

For  Movie  B,  the  first  scene,  have  the  children 
note  where  the  9,  representing  the  boxes  of  sticks, 
has  been  put  in  the  tally  space.  Let  someone  explain 
why  no  other  figures  are  written  in  the  tally  space. 
Then  have  pupils  note  how  this  amount  is  written  as 
a numeral  and  in  words.  Have  the  numeral  read 
aloud. 

Ask  pupils  to  observe  what  is  happening  in  the 
second  scene.  Be  sure  they  realize  that  now  there  are 
10  boxes  of  10  thousand  sticks.  Let  them  observe 
how  this  amount  is  represented  in  the  tally  space. 
They  should  be  able  to  explain  that  10  ten  thousands 
can  be  thought  of  as  1 group  of  100  thousand.  Have 
the  numeral  read  aloud. 


Expanded  notes  12-15 


256 


Page  1 3:  Picture  C can  be  taught  in  much  the  same 
way  as  the  second  scene  of  Picture  B on  page  12.  Let 
the  children  discover  that  there  are  10  boxes  of  100 
thousand.  Then  ask  them  to  compare  the  tally  space 
with  the  tally  space  for  Picture  B.  They  should  dis- 
cover that  another  section  of  three  spaces  has  been 
provided  and  that  once  again  the  spaces  are  identified 
as  ones,  tens,  and  hundreds.  They  should  note  also 
the  word  millions  written  beneath  this  section.  Ask 
the  children  if  they  know  of  another  way  to  say  10 
one  hundred  thousands.  Some  of  the  children  will 
know  that  this  is  1 million.  Have  them  note  where 
the  1 has  been  written.  Ask  them  to  observe  how  one 
million  is  written  in  number  symbols  and  in  words. 

Draw  on  the  board  nine  boxes,  each  labeled  “1 
million.”  Beside  them  draw  a nine-place  tally  space 
with  the  proper  labels  above  each  place  and  the  words 
millions  and  thousands  under  the  two  sections  at  the 
left.  Let  someone  record  the  number  of  objects  in 
the  proper  place,  write  the  numeral  below  the  tally 
space,  and  read  it.  Then  draw  one  more  box  labeled 
“1  million.”  Ask: 

Now  how  many  boxes  of  1 million  each  are  there? 
When  we  have  10  groups,  we  think  of  them  as  1 
group  of  10.  In  this  case,  because  we  are  dealing 
with  boxes  of  millions,  we  have  1 group  of  how 
many  millions?  Where  should  1 put  the  figure  1 
in  the  tally  space?  [In  10  millions’  place.]  What  if 
1 had  12  boxes  labeled  millions?  [Draw  2 more 
beside  those  you  have.]  We  know  that  we  can 
think  of  ten  of  these  boxes  as  1 group  of  ten  mil- 
lion. I’ll  put  1 in  tens’  place  of  the  millions’  sec- 
tion. Now,  how  many  other  boxes  of  millions  are 
there?  Where  should  1 put  the  figure  2?  [In  ones’ 
place  of  the  millions’  section.]  Will  someone  write 
this  numeral  on  the  board?  [It  may  be  necessary 
to  help  the  child  put  commas  in  the  correct  places.] 
For  the  first  block  of  exercises  (A  to  F),  remind 
the  children  that  each  group  of  three  figures  is  read 
just  as  if  it  stood  alone,  except  that  it  is  followed  by 
the  group  name,  like  millions  or  thousands.  Remind 
them  to  say  something  for  every  figure  except  zero. 
Do  not  let  the  children  say  “and”  when  reading  nu- 
merals. (“And”  should  be  reserved  for  reading  the 
decimal  point  later  on,  for  distinguishing  between 
dollars  and  cents,  and  for  distinguishing  between 
whole  numbers  and  fractions.)  Have  the  pupils  take 
turns  reading  these  exercises  and  the  block  of  exer- 
cises (A  to  F)  that  follows. 

Exercises  A to  R give  more  oral  practice  in  read- 
ing large  numbers.  If  the  children  ask  why  no  comma 
is  used  in  Exercise  M,  explain  that  four-figure  numer- 
als can  be  read  easily  without  commas. 


The  children  should  now  be  ready  to  write  numer- 
als. Give  them  ample  time  to  write  Exercises  A to  K 
in  numerals.  Let  them  correct  their  work  by  taking 
turns  in  writing  the  numerals  on  the  board. 

Page  14:  Get  the  pupils  to  describe  what  they  see 
in  Scene  1 of  Movie  A in  terms  of  boxes  of  thou- 
sands, hundreds,  and  tens.  Have  them  observe  that 
the  tally  space  has  places  for  thousands,  hundreds, 
tens,  and  ones.  Ask  if  the  numerals  representing  the 
boxes  are  in  the  right  places.  Help  the  pupils  see 
that  the  16  in  the  tally  space  for  tens  must  be  re- 
organized to  express  the  number  in  the  usual  way. 

Direct  attention  to  the  second  scene.  Get  the  pupils 
to  tell  how  the  boxes  have  been  reorganized.  If  they 
do  not  understand  where  the  extra  box  of  100  came 
from,  explain  that  10  of  the  16  boxes  of  ten  were 
put  together  and  made  into  another  box  of  100.  Ask 
how  the  figures  in  the  tally  space  show  this  regroup- 
ing. Point  out  that  each  of  the  two  scenes  represents 
the  same  amount.  Let  someone  read  the  numeral. 

In  the  first  scene  of  Movie  B,  get  the  pupils  to 
explain  the  5,  3,  and  4 in  the  tally  space  in  terms  of 
the  sticks.  They  must  understand  that  no  figure  is 
entered  in  hundreds’  place  because  there  are  no 
groups  of  100  sticks.  Have  them  compare  the  sticks 
in  the  second  scene  with  those  in  the  first  scene. 
They  should  see  that  now  there  are  4 groups  of  1000 
sticks,  10  groups  of  100  (1  group  of  1000  has  been 
broken  up  into  hundreds),  3 groups  of  10,  and  4 
single  sticks.  Have  them  explain  why  the  4,  10,  3, 
and  4 in  the  tally  space  accurately  represent  the  sticks 
in  Scene  2. 

The  tally  spaces  in  Exercises  A to  E provide  prac- 
tice in  writing  numerals  without  help  from  pictures 
to  show  the  regrouping  of  objects.  Tell  the  pupils 
that  the  figures  and  question  marks  in  blue  indicate 
where  some  change  has  taken  place  or  must  take 
place.  For  A,  have  them  compare  the  figures  in  the 
top  row  with  those  in  the  second  row.  The  children 
should  see  that  10  of  the  15  thousands  have  been 
changed  to  one  group  of  ten  thousand  and  then  added 
to  the  7 ten  thousands.  Help  them  see  that  when  this 
has  been  done,  only  5 one  thousands  are  left. 

In  B,  the  children  should  observe  that  one  of  the 
groups  of  6 ten  thousands  has  been  changed  to  10 
groups  of  one  thousand.  Thus  we  now  have  only  5 ten 
thousands  but  12  one  thousands. 

Get  the  children  to  see  that  in  C a change  is  being 
made  from  ten  thousands’  place  to  thousands’  place. 
Have  them  interpret  this  change  and  explain  what 
belongs  where  the  question  mark  is.  In  D,  ten  of 
the  18  hundreds  have  been  changed  to  one  group  of 
one  thousand,  which  will  make  6 thousands  in 


I thousands’  place.  In  E,  children  should  note  that 
I there  were  enough  thousands  to  make  two  more 
groups  of  ten  thousand,  leaving  3 one  thousands. 

Page  15:  Exercises  F to  K should  be  handled  in 
! much  the  same  way  as  the  exercises  on  the  preceding 
, page.  If  Exercise  J seems  puzzling,  help  the  children 
see  that  the  blank  spaces  in  the  top  row  correspond 
! to  zeros  in  the  numeral.  Guide  them  to  observe  the 
[Change  in  ones’  place.  Since  there  are  zeros  in  hun- 
dreds’ and  tens’  places,  the  first  numeral  that  can  be 
[changed  is  the  6 one  thousands,  which  can  be  reor- 
iganized  as  5 one  thousands  10  one  hundreds.  One 
! of  these  hundreds  can  be  changed  to  10  tens,  and 
'one  of  these  tens  to  10  ones,  which  are  put  with  the 
2 ones  to  make  12.  In  K,  the  children  should  see 
Uhat  30  of  the  31  one  hundreds  can  be  changed  to 
i 3 thousands.  One  hundred  is  kept  in  hundreds’  place, 

I and  we  add  the  3 one  thousands  to  8,  making  11  in 
! thousands’  place.  But  10  of  the  11  one  thousands 
l ;Can  be  changed  to  1 ten  thousand,  making  4 ten 
ij  thousands  and  1 thousand. 

= Exercises  A to  L may  be  answered  orally  first. 
Allow  the  children  to  draw  and  use  tally  spaces  if 
they  need  to.  If  it  seems  desirable,  you  may  also 
i assign  the  entire  block  as  written  work. 

Providing  for  the  able  pupil 

* These  pupils  may  enjoy  doing  outside  reading  to  find 
numerals  in  the  number  groups  beyond  millions  (bil- 
lions, trillions,  etc.).  Let  them  report  to  the  class  on 
I their  findings.  They  could  illustrate  sample  numerals 
by  writing  them  in  labeled  tally  spaces  on  the  chalk- 
bboard. 

A group  of  pupils  might  like  to  work  together  in 
Imaking  large  charts  such  as  those  pictured  below. 
Such  charts  show  how  many  zeros  are  used  to  ex- 
press quantities  from  10  to  100,000,000;  what  to  say 
jin  reading  numerals  by  groups;  and  the  names  of  the 
1 places.  They  also  demonstrate  that  each  place  (going 
from  right  to  left)  represents  ten  times  as  much  as 
the  preceding  place. 

■ Ask  the  pupils  to  look  in  newspapers,  reference 
'books,  and  magazines  for  numerals  representing  large 
numbers  to  read  to  the  class.  Each  numeral  should 
be  in  a sentence  (e.g.,  “The  population  of  Nevada 
was  176,322  in  1950.’’).  Either  direct  the  class  to 
omit  numerals  beyond  nine  places  or  simply  read 
them  for  the  class.  Satisfy  any  curiosity  the  children 
may  have  about  larger  numbers. 

These  pupils  might  also  make  sketches  of  large 
quantities  (like  those  shown  on  page  14  of  the  text- 

Ijbook)  to  illustrate  large  numbers.  If  you  wish,  the 
[children  can  exchange  their  papers  and  write  numer- 
als for  the  numbers  illustrated. 
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The  game  “Number  spelldown”  can  be  played  by 
the  able  pupils  while  you  are  working  with  the  slow 
learners.  See  Activity  5,  described  on  page  359. 

Helping  the  slow  learner 

Give  these  children  boxes  (labeled  10,  100,  and  1000) 
and  single  objects  and  have  them  use  these  boxes  to 
show  the  meaning  of  numbers.  Then  prepare  a few 
more  boxes  (in  graduated  sizes,  if  possible)  to  give 
practice  with  numbers  in  the  10  thousands,  100  thou- 
sands, and  millions.  You  can  limit  the  numerals 
above  four  places  so  that  you  will  need  only  three 
boxes  for  each  group.  Label  them  ten  thousands, 
hundred  thousands,  millions,  ten  millions,  and  hun- 
dred millions.  Let  the  children  work  together  in  a 
group.  (To  illustrate  the  number  13,976,  they  would 
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need  1 box  labeled  10,000,  3 boxes  labeled  1000, 
9 boxes  labeled  100,  7 boxes  labeled  10,  and  6 single 
objects.) 

To  help  the  slow  learners  identify  the  various 
places  correctly,  work  with  a group  of  them  in  this 
way.  Draw  a nine-place  tally  space,  labeling  the 
three  places  in  each  section  ones,  tens,  and  hundreds. 
Beneath  the  appropriate  sections  write  millions  and 
thousands.  First  write  the  numeral  9 in  ones’  place 
and  have  a child  read  this  as  “9  ones.”  Then  have 
him  write  it  outside  the  tally  space  and  read  it.  Erase 
the  9 in  ones’  place  and  write  9 in  tens’  place.  Have 
it  read  as  “9  tens,”  and  written  and  read  as  “90.” 
Continue  writing  9 in  each  place,  getting  the  children 
to  tell  what  number  is  represented  and  having  them 
write  a numeral  for  it.  You  might  ask  questions  like 
these,  letting  the  children  use  a tally  space  to  find 
answers,  if  necessary: 

How  many  places  do  you  always  have  for  any 
number  in  the  hundreds?  What  is  the  largest  num- 
ber that  you  can  write  with  three  figures?  [999] 
If  you  add  1 to  999,  what  number  do  you  have? 
How  many  places  do  you  need  to  write  1000? 
What  is  the  largest  number  you  can  write  with 
six  figures?  [999,999]  What  is  one  more  than 
999,999?  How  many  places  does  it  take  to  write 
this?  What  is  the  largest  number  you  can  write 
with  nine  figures? 

To  give  these  children  more  experience  in  writing 
numerals  for  large  numbers,  prepare,  or  have  the 
children  prepare,  sets  of  tally  spaces  with  places 
through  the  millions  (nine  places)  for  them  to  fill 
in.  Label  each  tally  space  with  a letter.  Also  on  the 
sheets  prepare  sets  of  number  words  (each  labeled 
with  a letter).  The  pupils  are  to  translate  the  num- 


A nine  thousand  nine  hundred  ninety 
B nine  million  eight  hundred  sixty-seven  thousand 
C eighty-two  thousand 
D one  hundred  thirty  million 


ber  words  into  number  symbols  and  write  the  symbols 
in  the  tally  spaces.  A set  of  tally  spaces  and  a set 
of  number  words  may  be  placed  on  the  same  work 
sheet,  if  you  wish.  See  the  samples  in  the  picture  in 
Column  1. 

A game  called  “Number  along”  can  provide  prac- 
tice in  regrouping.  See  Activity  6,  page  359,  for  com- 
plete details. 

16-17  Side  trip 

Lesson  Briefs  for  this  lesson  ore  on  pages  31-32. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson  except  for  suggestions  for  the  able  pupil  and 
the  slow  learner. 

Providing  for  the  able  pupil 

Let  able  pupils  consult  a children’s  encyclopedia  and 
make  a special  report  on  Roman  numerals.  Ask  them 
to  find  out  why  the  letters  I,  V,  X,  etc.,  were  used. 

For  another  activity  for  the  able  pupils,  have  avail- 
able a group  of  books  with  chapter  numbers  in  Roman 
numerals.  Also,  have  prepared  a sheet  (see  the  picture 
below)  on  which  you  have  designated  certain  chap- 
ters in  these  books.  Have  the  children  fill  in  the 
number  of  the  chapter  in  both  Arabic  and  Roman 
numerals. 


Book 

Chapter 

Roman 

numeral 

Arabic 

numeral 

Mystery  In  the  Attic 

The  Trunk 

V 

S' 

From  time  to  time  let  the  able  pupils  translate  the 
answers  to  exercises  (such  as  those  in  the  “Checking 
up”  on  page  18)  into  Roman  numerals. 

Helping  the  slow  learner 

These  children  might  find  the  making  of  a Roman 
numeral  chart  helpful.  See  Activity  7,  page  359. 

18  Checking  up 

Lesson  Briefs  for  this  lesson  ore  on  pages  33-34. 

Overview 

In  Seeing  Through  Arithmetic  5 there  are  69  tests 
that  may  be  used  to  inventory  what  has  been  learned 
or  to  measure  achievement.  These  tests  will  be  found 
under  the  heading  “Checking  up.”  The  first  set  is  on 
page  18  of  the  child’s  book.  Seven  of  these  sets  of 
tests  are  End-of-block  tests  that  test  the  child’s  knowl- 
edge of  topics  just  studied  or  abilities  just  acquired. 


This  enables  the  children  and  the  teacher  to  use  the 
tests  diagnostically.  If  a child  cannot  respond,  or  if 
he  makes  errors  that  are  not  just  the  occasional  care- 
less slips  characteristic  of  childlike  behavior,  he  needs 
more  learning  experiences  before  going  ahead  with 
new  work.  These  tests  make  it  possible  to  know  on 
which  areas  to  focus  further  teaching. 

It  is  true  that  children  have  difficulty  in  reading  or 
studying  typical  arithmetic  texts,  with  the  result  that 
both  teacher  and  pupils  come  to  regard  the  textbook 
chiefly  as  a source  of  practice  exercises.  In  preparing 
Seeing  Through  Arithmetic  5,  much  attention  was 
given  to  making  a book  that  children  could  read, 

1 study,  and  understand.  The  pictures  closely  relate  the 
learning  to  concrete  situations.  The  complete,  yet 
simple,  explanations  are  written  in  a carefully  con- 
i trolled  vocabulary.  The  best  material  for  any  needed 
ij  reteaching,  therefore,  is  found  on  the  pages  where  the 
! explanation  was  originally  given.  It  should  be  a com- 
ij  mon  experience  for  children  to  reexamine  materials 

I they  have  studied  earlier. 

II  Some  of  the  “Checking  up”  tests  include  mixed 
I types  of  exercises  (see,  for  example,  page  111).  These 
I tests  are  more  appropriate  for  securing  achievement 
!|  scores  than  for  diagnosis.  The  End-of-block  tests  are 
I primarily  diagnostic. 

The  tests  on  page  18  require  knowledge  of  the 
1 addition  and  subtraction  processes  and  of  the  mul- 
i tiplication  and  division  basic  facts  through  the  36 
i group,  all  of  which  were  taught  in  Seeing  Through 
I Arithmetic  4.  For  this  reason,  references  for  reteach- 
i|  ing  pertain  to  the  Grade  4 book.  (See  “Comments” 
in  the  Lesson  Briefs,  page  33.)  Reteaching  references 
[:  for  later  tests  refer  to  those  pages  in  Book  5 where 
the  skills  being  tested  were  first  taught.  When  test 
:!  results  indicate  that  a child  has  forgotten  something 
i or  needs  additional  learning  experience,  help  him  to 
j find  and  restudy  the  appropriate  pages  in  his  book. 

I Your  pupils  should  gradually  become  accustomed  to 
j looking  back  on  their  own  to  pages  studied  earlier 
[ when  they  are  uncertain  about  how  to  get  an  answer 
I to  a problem  or  a computational  exercise. 

I Providing  for  the  able  pupil 

As  a review  of  the  multiplication  and  division  basic 
: facts,  have  these  children  arrange  the  facts  according 
i to  number  groups.  At  this  point  the  multiplication 
i facts  should  be  limited  to  those  with  products  of  36 
or  less  and  the  division  facts  to  those  with  dividends 
I of  36  or  less.  See  Activity  8,  page  360. 

I After  the  able  pupils  have  completed  the  review  of 
i addition  on  page  18,  they  might  find  it  interesting  to 
1 try  adding  numbers  in  a different  way.  For  example, 
they  might  try  adding  the  ones,  tens,  hundreds,  etc.. 


separately,  and  then  adding  these  partial  sums  for  the 
final  answer.  In  using  this  method  the  children  should 
see  that  they  can  add  in  any  order.  They  can  start  by 
adding  the  ones,  as  shown  in  the  first  example,  or  by 
adding  the  hundreds  first,  as  shown  in  the  second 
example. 


373 

628  741 

470  895 


1 1 (sum  of  the  ones)  1500  (sum  of  the  hundreds) 

1 60  (sum  of  the  tens)  1 30  (sum  of  the  tens) 

1 300  (sum  of  the  hundreds)  6 (sum  of  the  ones) 

1471  (finalsum)  1636  (final sum) 


The  children  can  make  up  examples  of  their  own  for 
this  activity,  or  they  can  use  the  examples  in  Test  3 
on  page  18.  After  they  have  worked  a few  examples 
in  this  way,  they  should  be  able  to  see  that  the  way 
in  which  they  ordinarily  add  is  simply  a short  cut  for 
this  method. 

In  connection  with  the  review  and  reteaching  of 
the  four  processes,  the  able  pupils  should  enjoy  work- 
ing with  number  sequences  in  which  it  is  necessary  to 
discover  the  relationship  between  the  numbers  in  an 
arithmetical  progression.  In  this  activity  the  pupils 
are  to  find  how  each  number  in  a given  sequence  was 
arrived  at  and  to  find  several  numbers  in  the  sequence 
beyond  those  already  given.  They  may  even  make 
up  some  number  sequences  of  their  own  for  their 
classmates  to  work  with. 

This  activity  may  be  used  in  connection  with  each 
“Checking  up”  section  that  reviews  the  four  processes, 
including  addition  and  subtraction  of  fractions.  The 
number  series  used  can  be  related  to  the  process  or 
processes  covered  by  a particular  “Checking  up.”  If 
the  test  contains  a review  of  subtraction  of  whole 
numbers,  for  example,  the  numbers  in  the  series  may 
be  determined  by  subtracting  whole  numbers. 

For  a few  examples  of  the  types  of  number  se- 
quences to  be  used  in  connection  with  the  various 
“Checking  up”  treatments,  see  Activity  9,  page  360. 


Helping  the  slow  learner 

If  any  of  the  children  are  having  trouble  with  addi- 
tion or  subtraction  basic  facts,  let  them  write  the 
troublesome  facts  on  cards  and  eliminate  the  cards 
as  the  facts  are  mastered.  Encourage  them  to  elim- 
inate the  cards  as  quickly  as  they  can. 

The  game  of  “Target  toss”  can  furnish  practice  on 
column  addition  of  one-figure,  two-figure,  and  three- 
figure  numbers.  See  Activity  10,  page  360,  for  in- 
structions for  playing  the  game  and  making  necessary 
materials. 
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“Cork  drop,”  Activity  11,  page  361,  is  a game  that 
can  give  practice  in  adding  two-figure  and  three- 
figure  numbers. 

To  help  these  pupils  recall  multiplication  and  di- 
vision basic  facts,  let  them  start  making  a two-way 
basic  fact  chart.  See  Activity  12,  page  361,  for  details. 

A game  that  will  give  these  children  practice  on 
basic  facts  is  described  in  Activity  13,  page  362. 


CHARTING  THE  COURSE 

Problem  solving  — 
the  equation 


The  Seeing  Through  Arithmetic  program  uses  distinctive 
methods  to  help  pupils  learn  how  to  solve  problems.  For 
each  type  of  problem  the  pupil  is  shown  how  to  form 
an  equation  that  tells  what  is  happening  in  the  problem 
situation.  For  example,  suppose  the  problem  is  as  fol- 
lows: "The  fifth-grade  class  had  24  arithmetic  books. 
Then  they  got  8 new  ones.  How  many  did  they  have 
altogether?"  In  Seeing  Through  Arithmetic  3,  pupils  are 
taught  how  to  write  the  equation  24  + 8=h  to  repre- 
sent this  situation.  In  this  additive  situation  the  number 
in  each  group  (24  and  8)  is  known,  and  these  numbers 
can  be  added  immediately. 

Sometimes  the  answer  is  not  immediately  obtainable 
by  the  process  indicated  in  the  equation.  For  example, 
suppose  the  problem  reads:  "The  fifth-grade  class  had 
24  new  arithmetic  books.  There  were  32  pupils  in  the 
class.  How  many  more  arithmetic  books  were  needed?" 
In  this  example,  the  equation  suggested  by  the  situation 
is  24+*  = 32.  The  answer  is  not  obtainable  by  addi- 
tion. In  Seeing  Through  Arithmetic  3,  pupils  are  shown 
a way  of  thinking  about  the  situation  that  suggests  that 
the  indirect  process  of  subtraction  be  used. 

Other  problems  introduced  in  Seeing  Through  Arith- 
metic 3 include  those  for  straightforward  subtraction 
situations  that  lead  to  equations  like  8 — 5=H,  and 


comparisons  by  subtraction  of  two  groups  of  known 
size  that  lead  to  similar  equations.  Still  another  situa- 
tion arises  when  it  is  necessary  to  find  how  many  there 
were  to  begin  with  when  the  number  added  and  the  re- 
sulting total  are  known.  These  additive  situations  lead 
to  equations  like  ffl  + 3 = 12,  and  the  indirect  process 
of  subtraction  is  used  to  find  the  answer.  Problems  of 
this  type  are  also  included  in  Seeing  Through  Arith- 
metic 3. 

These  types  are  all  thoroughly  retaught  in  Seeing 
Through  Arithmetic  4.  In  conformity  to  the  general  plan 
of  this  program,  materials  are  provided  for  a brief  re- 
view of  these  same  types  in  Seeing  Through  Arithmetic 
5 on  pages  19-22.  In  this  book,  however,  the  symbol  n 
replaces  the  use  of  the  screen  (EZ)  for  "how  many"  in 
equations.  The  screen  is  still  used  for  "how  many"  when 
the  numeral  that  will  replace  it  is  not  the  final  answer 
to  a problem. 

When  a group  is  separated  into  equal  subgroups,  the 
situation  is  called  divisive.  In  one  kind  of  divisive  situa- 
tion, the  number  of  objects  in  the  original  group  is 
known  and  the  number  of  objects  in  each  of  the  equal 
groups  is  also  known.  For  example,  suppose  the  prob- 
lem reads:  "Mrs.  Fisher  has  asked  the  girls  to  plant  12 
flower  bulbs  in  bowls.  They  are  to  plant  3 bulbs  in  each 
bowl.  How  many  bowls  will  the  girls  need?"  In  this 
example,  each  of  the  equal  groups  contains  3 bulbs;  so 
the  bulbs  can  be  picked  up  three  at  a time  and  put  into 
bowls.  The  number  of  groups  of  3 is  to  be  found.  This 
situation  is  expressed  by  the  equation  12-^3  = n.  Situa- 
tions of  this  kind  are  called  quotitive  division  (or  "meas- 
urement" division)  situations. 

In  another  kind  of  divisive  situation,  the  number  in 
each  of  the  equal  groups  is  not  known.  This  number  is 
what  is  wanted.  The  number  of  groups  is,  however, 
known.  For  example,  suppose  the  problem  reads:  "Kathy 
and  Jane  Fisher  are  going  to  polish  teaspoons  for  their 
mother.  There  are  16  teaspoons.  If  the  girls  share  the 
work  equally,  how  many  teaspoons  should  each  girl 
polish?"  In  this  example,  there  are  to  be  2 equal  groups, 
and  the  problem  is  to  find  how  many  are  in  each  group. 
This  situation  can  be  represented  by  the  equation 
16^n=2.  Situations  of  this  kind  are  called  partitive 
division  (or  "sharing")  situations. 

The  key  to  understanding  problems  of  this  kind  con- 
sists in  seeing  that  enough  objects  can  be  taken  at  one 
time  (for  example,  2 spoons)  so  that  there  is  one  for 
each  group.  This  process  may  be  repeated  as  many 
times  as  there  are  groups  to  be  formed.  This  shows  the 


answer  can  be  found  by  using  quotitive  division.  In  the 
example  used  here,  16-^2  = 8 gives  the  number  of 
times  a group  of  2 objects  can  be  formed  from  a group 
of  16.  Thus  eventually  a group  of  8 objects  can  be 
formed  by  each  girl,  and  this  answers  the  original 
problem. 

Simple  situations  of  both  quotitive  and  partitive  types 
were  introduced  in  Seeing  Through  Arithmetic  3 by 
visual  methods.  They  were  carefully  retaught  in  Seeing 
Through  Arithmetic  4.  In  Seeing  Through  Arithmetic  5 
they  are  briefly  reviewed  on  pages  24-26.  In  conformity 
to  the  plan  followed  throughout  the  program,  these 
pages  also  provide  for  a review  of  simple  multiplicative 
situations  which  lead  to  equations  like  3X8  = n.  These 
situations  also  were  introduced  in  the  third  grade. 


19-22  Exploring  problems 

I Lesson  Briefs  for  this  lesson  ore  on  pages  34-37. 

1 Overview 

j The  “Comments”  on  pages  34-35  provide  an  exten- 
sive overview  of  this  block  of  work. 

; Teaching  the  whole  class 

; Remind  the  children  that  in  the  preceding  lesson 
they  reviewed  addition  and  subtraction  of  numbers 
expressed  with  numerals  of  one,  two,  and  three  fig- 
ures. If  necessary,  review  briefly  the  use  of  the  plus 
, and  minus  signs  in  an  equation.  (They  indicate  the 
; combining  and  the  separating  of  groups.) 
i Page  19:  Have  the  children  read  Problem  A.  Ask 
them  why  this  problem  requires  an  equation  with  a 
: plus  sign.  Say: 

Look  at  the  first  equation  in  the  picture  at  the 
right.  What  does  the  square  {or  screen]  stand  for? 
Look  at  the  next  equation  in  the  picture.  Does 
this  also  describe  the  problem?  Look  at  the  last 
equation.  Here  the  letter  n holds  a place  for  the 
answer.  From  now  on,  in  this  book,  you  will  find 
that  n is  used  instead  of  a screen  to  hold  a place 
for  the  answer  in  an  equation.  Now  look  at  the 
equation  under  the  problem.  This  equation  tells 
the  story  of  the  problem. 

Be  sure  the  children  understand  what  each  of  the 
numerals  in  this  equation  stands  for.  Ask  someone 
to  go  to  the  chalkboard,  write  the  numerals  in  compu- 
tational form,  and  add.  The  rest  of  the  pupils  may 
do  the  work  at  their  desks.  If  necessary,  remind  the 
children  to  line  up  the  points  under  each  other  and 
write  the  dollar  sign  with  the  first  numeral  and  the 
answer.  When  they  have  found  the  answer,  proceed 
somewhat  as  follows: 


Now  imagine  the  $3.89  put  with  the  $.98  instead 
of  the  way  you  just  wrote  the  numerals.  Would 
the  answer  be  the  same?  Bill,  write  the  equation 
on  the  board  that  goes  with  this  way  of  doing  it. 
Now  put  the  numerals  in  computational  form  and 
add.  Is  your  answer  the  sanie  as  when  $.98  was 
added  to  $3.89?  Whenever  you  imagine  groups 
combining,  it  does  not  matter  which  numeral  you 
write  first  in  the  equation  or  in  the  computation. 

Call  attention  next  to  Problem  B.  Help  the  pupils 
see  that  this  problem  calls  for  a subtraction  equation. 

Ask  the  pupils  to  be  ready  to  explain  the  equation. 
Then  call  on  a pupil  to  compute  at  the  chalkboard  to 
find  the  answer.  The  other  children  can  verify  his 
answer  by  doing  the  same  work  at  their  desks. 

Continue  in  the  same  way  with  the  rest  of  the 
problems.  Help  the  pupils  see  that  in  Problem  D,  they 
can  imagine  the  number  of  girls  as  gone  from  the 
total.  Then  the  number  left  is  the  number  of  boys. 

Page  20:  Ask  the  pupils  to  read  Problem  A.  Help 
them  see  that  the  first  scene  of  Movie  A shows  the 
24  books  the  class  had.  Let  them  tell  what  else  the 
picture  shows.  [More  books  are  being  brought  in.] 
Make  certain  they  realize  that  they  cannot  tell  how 
many  more  books  are  being  brought  in.  Have  them 
look  next  at  the  equation  at  the  right  and  ask  them 
to  explain  it  in  terms  of  Scene  1.  Be  sure  the  pupils 
understand  that  they  cannot  add  to  find  the  answer 
because  the  number  being  added  to  24  is  to  be  found. 

Direct  attention  to  the  second  scene.  Help  the 
pupils  see  that  this  scene  shows  the  32  books  needed. 
Remind  the  pupils  that  they  already  know  how  many 
books  the  class  had.  Point  out  that  24  of  the  32  books 
are  dimmed  and,  if  necessary,  explain  that  this  sug- 
gests the  removal  of  part  of  the  group.  The  books  in 
strong  color  show  the  number  of  books  brought  in. 

Ask  if  subtracting  will  show  us  how  many  books  were 
brought  in.  Have  someone  go  to  the  chalkboard  and 
subtract  24  from  32. 

If  any  pupils  have  trouble  understanding  this, 
dramatize  the  action  with  objects.  Collect  32  books, 
and  have  two  children  demonstrate  why  an  addition 
equation  must  be  used  and  why  removing  the  24 
books,  shown  by  subtraction,  produces  the  correct 
answer. 

Next  direct  attention  to  Problem  B.  Be  sure  the 
pupils  understand  from  reading  the  problem  that 
Nancy  had  an  unknown  number  of  crayons  to  begin 
with  and  that  Scene  1 of  Movie  B shows  that  she 
bought  a new  box  of  16  crayons.  Then  have  the  pupils 
look  next  at  the  equation  at  the  right  and  ask  them 
what  the  numerals  and  the  letter  n stand  for.  Then 
ask  them  why  they  cannot  find  the  number  that  n 261 
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represents  by  adding.  Tell  them  to  look  at  the  second 
scene  of  Movie  B.  They  should  see  that  this  scene 
shows  the  number  of  crayons  that  Nancy  now  has. 
Then  suggest  that  to  find  out  how  many  crayons 
Nancy  had  at  first,  the  new  box  of  16  crayons  can  be 
thought  of  as  gone.  The  dimming  of  16  crayons  sug- 
gests this,  and  the  action  suggests  the  process  of  sub- 
traction. Let  the  pupils  count  the  crayons  remaining 
in  strong  color.  Then  ask  a pupil  to  go  to  the  board 
and  subtract  16  from  23. 

If  necessary,  repeat  the  entire  problem-solving  pro- 
cedure with  objects  (preferably  crayons),  so  that  the 
slower-learning  children  can  see  why,  even  though 
the  situation  is  additive,  the  process  to  use  in  com- 
puting is  subtraction. 

Page  21 : Have  the  pupils  read  Problem  C.  In  the 
first  scene  of  the  movie  get  them  to  identify  the  two 
groups  in  terms  of  the  problem.  Then  call  attention  to 
the  first  statement  at  the  right  of  the  second  scene. 
They  should  see  that  5 of  the  16  pictures  have  been 
matched  with  the  5 scrapbooks.  Suggest  that  remov- 
ing the  5 matched  pictures  from  the  total  number  of  16 
pictures  will  show  how  many  more  pictures  there  are 
than  scrapbooks.  Get  them  to  explain  the  equation. 
Then  have  them  look  at  the  final  scene  and  see  that 
the  5 matched  pictures  are  dimmed  and  can  be  imag- 
ined as  gone.  Consequently,  they  should  subtract  5 
from  16.  Let  a pupil  write  on  the  chalkboard  the 
equation  with  5 replacing  n. 

Finish  the  lesson  by  using  objects  to  compare 
groups.  By  removing  the  matched  objects  in  the  larger 
group,  you  can  show  how  to  find  how  many  are  un- 
matched. 

Page  22:  Discuss  the  first  three  problems.  Be  sure 
the  pupils  can  explain  the  numerals,  sign,  and  letter 
n in  each  equation.  For  each  problem,  have  a pupil 
put  the  computation  on  the  chalkboard  and  find  the 
number  that  n represents. 

Point  out  that  in  Problem  D the  question  asked 
is,  “How  many  fewer  fifth  graders  went  on  trips?” 
The  answer  would  be  the  same  if  the  question  had 
been  “How  many  more  fifth  graders  stayed  at  home?” 

Assign  Problems  G to  N as  written  work.  For  each 
problem  have  the  pupils  (1)  write  an  equation  that 
tells  the  story,  (2)  compute  to  find  the  answer,  and  (3) 
rewrite  the  equation  with  the  answer  in  place  of  n. 

Supply  answers  so  that  each  pupil  can  verify  his 
own  work.  When  all  the  pupils  have  verified  their 
work,  find  out  which  problems  caused  the  most 
trouble  and  center  class  discussion  on  them.  For  prob- 
lems that  only  a few  children  missed,  let  those  who 
got  the  correct  answers  work  with  the  other  children 
262  and  explain  the  solutions. 


For  any  problems  missed  by  most  of  the  children, 
have  the  solutions  put  on  the  board,  if  possible.  The 
solutions  may  then  be  discussed. 

Providing  for  the  able  pupil 

Problems  involving  the  five  types  just  studied  may 
be  cut  from  old  textbooks  and  pasted  on  3"  x 5" 
cards.  From  a file  of  such  cards  the  children  may 
select  problems  to  solve.  Be  sure  the  problems  used 
do  not  exceed  the  range  of  the  processes  taught.  See 
Activity  14,  page  362,  for  complete  details. 

A group  of  able  children  may  play  a game  entitled 
“Make  up  a problem.”  A child  must  make  up  a prob- 
lem for  an  equation  written  on  the  board  by  another 
child.  See  details  in  Activity  15,  page  363. 

Helping  the  slow  learner 

Find  out  which  types  of  problem  situations  give  these 
children  the  most  trouble.  Then  adapt  Activity  14 
(see  page  362)  as  follows:  Prepare  simple  problems 
that  involve  only  basic  facts.  Then  ask  the  pupils 
to  write  an  equation  for  each  and  use  the  letter  n to 
hold  a place  in  the  equation  for  the  answer.  (If  nec- 
essary, let  the  pupils  use  objects  to  make  the  groups 
indicated  by  the  problems.)  Have  them  demonstrate 
the  action  (real  or  imagined)  to  find  the  answer. 
Finally,  ask  them  to  rewrite  each  equation  with  the 
answer  in  place  of  the  letter  n.  An  able  pupil  may 
supervise  the  work  of  a group  of  slow  learners. 

The  slow  learners  who  have  trouble  with  problems 
that  involve  how  many  more  or  fewer  there  are  in 
one  group  than  another  may  use  the  following  ac- 
tivity. Put  several  sets  of  two  kinds  of  objects  on  a 
center  table  (7  crayons,  16  pencils,  for  example). 
Then  let  the  children  take  turns  making  up  problems 
about  how  many  more  or  how  many  fewer  there  are 
in  one  group  than  in  another.  The  child  who  makes 
up  a problem  may  call  on  someone  else  to  solve  the 
problem  with  objects  and  then  write  the  equation 
and  do  the  computation  necessary  to  find  the  answer. 

Children  who  have  difficulty  with  the  “How  many 
more  were  added”  type  of  problem  should  be  given 
opportunities  to  dramatize  situations  of  this  type. 
Small  objects  may  be  given  them  to  work  with.  The 
children  can  work  in  pairs,  a slow  learner  with  an 
abler  pupil.  The  slow  learner  can  select  a number 
of  the  objects,  and  his  partner  can  give  him  some 
more,  without  telling  him  how  many.  Then  the  first 
child  should  perform  the  actions  necessary  to  find 
how  many  were  added.  As  a result  of  such  drama- 
tization, the  child  should  write  the  equation  and 
do  the  computation. 

Children  who  have  difficulty  in  finding  how  many 
there  were  to  begin  with  may  try  the  following  ac- 


tivity.  Let  them  work  in  pairs.  (An  able  pupil  might 
be  paired  with  a slow  learner.)  Each  pair  needs  a 
box  of  objects  (shell  macaroni,  stones,  jacks,  corn, 
corks,  etc.)  and  a cloth  about  12  inches  square.  One 
child  should  take  a handful  of  the  objects  and,  with- 
out counting,  put  them  under  the  cloth.  The  other 
child,  then,  should  take  a group  of  objects  out  of 
the  box  and  count  them.  He  puts  these  on  top  of  the 
cloth.  Then  one  of  the  children  removes  the  cloth 
so  that  all  of  the  objects  fall  into  one  group.  The 
other  child  counts  all  of  the  objects.  Then  they  are 
to  find  how  many  objects  were  put  under  the  cloth. 
This  they  can  do,  of  course,  by  removing  the  number 
that  were  in  the  known  group  from  the  total  group 
and  counting  the  remainder.  The  children  should 
write  an  equation  to  tell  what  happened,  using  n to 
hold  a place  for  the  answer,  and  then  compute  to 
, find  the  answer. 


23  Thinking  straight;  Keeping  skillful 

I Lesson  Briefs  for  these  lessons  ore  on  page  38. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 


24-26  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  39-41. 


Overview 

Three  types  of  problem  situations  are  reviewed  in 
this  lesson:  (1)  finding  the  size  of  the  equal  groups 
when  the  total  group  and  the  number  of  equal  groups 
are  known  (partitive  division);  (2)  finding  the  num- 
ber of  equal  groups  when  the  total  group  and  the 
size  of  the  equal  groups  are  known  (quotitive  divi- 
sion); and  (3)  finding  the  total  when  the  size  and 
number  of  equal  groups  to  be  combined  are  known. 
The  lesson  ends  with  a problem  set  that  tests  the 
ability  of  the  child  to  identify  problem  situations, 
make  equations  to  describe  them,  and  find  the  an- 
swers. 

Children  who  have  used  the  Seeing  Through  Arith- 
metic program  in  earlier  grades  should  have  no 
trouble  in  analyzing  and  solving  these  three  problem 
'types.  For  other  children,  the  partitive  division  type 
jshould  receive  the  greatest  emphasis.  Note  that,  al- 
jthough  the  computational  procedure  is  the  same  in 
this  type  as  in  the  quotitive  division  type,  the  equa- 
tion is  different.  It  is  important  that  the  children 
understand  what  each  part  of  a division  equation 
stands  for.  They  should  understand  that  the  first 
pumeral  is  the  total  group,  the  numeral  after  the 


division  sign  is  the  size  of  the  equal  groups  into 
which  the  total  group  is  to  be  divided,  and  the  numer- 
al after  the  equals  sign  is  the  number  of  equal  groups. 

Teaching  the  whole  class 

Page  24:  Have  the  pupils  read  Problem  A and  ob- 
serve the  first  scene  of  Movie  A^  Ask  the  pupils  how 
they  know  that  the  teaspoons  are  going  to  be  di- 
vided equally.  When  they  are  certain  that  a division 
equation  is  necessary,  direct  attention  to  the  equa- 
tion. Ask  them  to  explain  why  the  letter  n is  placed 
after  the  division  sign.  [Because  the  size  of  the  equal 
groups  is  unknown,  and  the  numeral  representing  the 
size  of  the  group  must  always  come  after  the  division 
sign.]  Be  sure  they  know  what  the  2 after  the  equals 
sign  stands  for. 

Tell  the  pupils  that  the  next  scene  and  its  explana- 
tion suggest  a way  to  find  the  missing  number.  Have 
them  see  that,  since  each  girl  has  removed  1 spoon, 
a group  of  2 has  been  removed  from  the  total  group 
of  16  spoons.  Tell  the  children  that  the  girls  will 
continue  taking  a spoon  apiece  (or  a group  of  2 
spoons)  away  from  the  16  spoons  until  all  are  gone. 
Make  clear  that  the  third  scene  shows  the  final  result. 

If  possible,  have  a group  of  16  objects  on  hand  to 
represent  the  spoons.  Let  two  pupils  remove  groups 
of  2 spoons  from  the  whole  pile,  each  pupil  putting 
1 spoon  in  front  of  him  each  time.  When  the  spoons 
have  been  divided  into  two  equal  groups,  have  the 
spoons  in  each  group  counted. 

Now  tell  the  pupils  that,  to  get  the  answer  for 
16^n  = 2 by  arithmetic,  they  can  think  of  the  prob- 
lem as  one  of  finding  how  many  groups  of  2 there 
are  in  16. 

,Now  ask  a pupil  to  divide  16  by  2 and  compare 
the  answer  with  the  spoons  in  each  group  in  the  last 
picture.  Have  someone  read  the  last  statement  on 
the  page  and  supply  the  missing  number.  Then  tell 
all  the  pupils  to  put  this  number  in  place  of  n and 
divide  to  see  if  they  get  2. 

To  conclude  the  work  on  this  page,  you  may  ask 
the  children  to  make  up  other  “sharing”  type  prob- 
lems. They  can  call  on  their  classmates  to  solve  the 
problems,  first  with  objects  and  then  by  arithmetic. 

Page  25:  After  the  children  have  read  Problem  B, 
have  them  look  at  the  first  scene  of  Movie  B to  veri- 
fy the  statements  made  in  the  problem.  Ask  how 
they  know  that  this  problem  is  about  the  combining 
of  groups.  Help  them  see  that  the  groups  to  be  com- 
bined are  equal  and  that  it  is,  therefore,  a multipli- 
cation problem. 

Have  them  look  next  at  the  equation.  Let  someone 
read  aloud  the  explanation  for  each  numeral  and  the 
letter.  Ask  him  to  give  the  answer  and  verify  it  by 
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the  second  scene  of  Movie  B.  You  may  wish  to  point 
out  that  the  numeral  standing  for  the  number  of 
equal  groups  always  comes  before  the  times  sign  and 
the  numeral  standing  for  the  size  of  the  equal  groups 
comes  after  the  times  sign.  You  might  let  the  chil- 
dren take  turns  making  up  other  simple  multiplica- 
tion problems  that  involve  basic  facts  and  call  on 
someone  to  write  the  equation  and  give  the  answer 
for  each. 

Turn  their  attention  next  to  Problem  C.  Let  the 
pupils  read  the  problem  and  decide  whether  groups 
are  to  be 'combined  or  separated  and  whether  they 
are  equal  groups  or  not.  They  should  decide  that  this 
problem  requires  a division  equation.  Let  them  dis- 
cuss the  first  scene  of  Movie  C to  determine  that, 
while  it  shows  the  total  number  of  flower  bulbs,  they 
cannot  be  sure  how  many  of  the  bowls  pictured  will 
be  needed. 

Discuss  the  equation  and  the  explanatory  phrases. 
Call  on  a pupil  to  give  the  answer  and  explain  what 
it  means.  Explain  that  a bowl  can  be  matched  to  each 
of  the  4 groups,  as  shown  in  the  second  scene  of 
Movie  C.  Let  someone  read  the  last  sentence  and 
complete  it. 

Page  26:  Tell  the  pupils  that  on  this  page  they 
will  find  problems  of  the  three  kinds  just  studied. 
As  they  read  each  problem,  they  are  to  decide  which 
kind  of  problem  it  is  and  write  the  equation  that 
describes  the  situation  (using  n to  hold  a place  for 
the  answer).  Then  they  are  to  find  the  answer  and 
rewrite  the  equation,  putting  the  answer  they  found 
in  place  of  the  letter  n. 

If  you  think  it  necessary,  discuss  Problem  D with 
the  children  and  help  them  formulate  the  equation. 
Discuss  why  the  equation  is  made  as  it  is. 

When  all  the  children  have  completed  the  work, 
supply  answers  and  let  them  verify  their  own  work. 
Discuss  any  problems  that  caused  trouble.  Use  ob- 
jects, if  necessary. 

Providing  for  the  able  pupil 

Problems  involving  the  three  problem  types  just 
studied  may  be  cut  from  old  textbooks  and  pasted  on 
3"  X 5"  cards.  From  a file  of  such  cards  the  children 
may  select  problems  for  which  they  can  make  equa- 
tions and  find  the  answers.  Be  sure  the  problems  used 
include  only  the  multiplication  and  division  basic 
facts  reviewed  up  to  this  time.  See  Activity  14,  page 
362,  for  complete  details. 

A group  of  able  children  may  play  at  the  chalk- 
board a game  entitled  “Make  up  a problem.”  A child 
must  make  up  a problem  for  an  equation  written  on 
the  board  by  another  child.  See  complete  details  in 
264  Activity  15,  page  363. 


Helping  the  slow  learner 

If  these  children  have  difficulty  with  problems  in- 
volving partitive  division,  give  them  many  oppor- 
tunities to  act  out  sharing  situations  with  objects. 
Then  have  them  write  the  problem  situations  in  equa- 
tion form  and  divide  to  get  the  answers. 

Find  out  also  if  any  other  type  of  problem  situa- 
tion gives  these  children  trouble.  Then  adapt  Ac- 
tivity 14,  page  362,  as  follows:  Let  the  children  use 
objects  to  make  the  groups  and  separate  or  combine 
them  as  indicated  by  the  problem.  Direct  them  to 
make  an  equation.  Then  have  them  verify  their  an- 
swer by  arithmetic. 


In  the  Seeing  Through  Arithmetic  program,  the  multipli- 
cation basic  facts  and  the  division  basic  facts  are  or- 
ganized for  teaching  purposes  into  two  major  groups. 
Products  of  10  or  smaller  (and  the  corresponding  quo- 
tients for  dividends  of  10  or  smaller)  are  introduced  in- 
formally in  Numbers  in  Action.  These  products  and 
quotients  are  retaught  in  Seeing  Through  Arithmetic  3, 
and  the  facts  whose  products  (and  dividends)  are  36  or 
smaller  are  taught  by  visual  methods.  In  Seeing  Through 
Arithmetic  4 these  basic  facts  are  all  retaught,  and  the 
basic  facts  with  products  and  dividends  from  40  to  81 
are  introduced. 

To  complete  the  teaching  of  basic  facts,  there  remains 
the  task  of  systematically  reteaching  the  basic  facts 
which  have  products  and  dividends  from  40  to  81.  Ma- 
terials for  this  reteaching  are  provided  on  pages  27-36 
of  Seeing  Through  Arithmetic  5.  The  methods  used  in- 
volve the  grouping  of  objects  in  various  ways  and  make 
use  of  the  pupil’s  knowledge  of  the  number  system.  For 
example,  40  objects  can  be  arranged  so  that  there  are 
5 rows  of  8 and,  at  the  same  time,  8 rows  of  5.  The 


same  40  objects  can  also  be  seen  as  4 groups  of  10  ob- 
jects each,  and  hence  the  total  is  known  to  be  40.  Thus 
the  pupil  can  see  that  5X8=40  and  8X5=40.  Similar 
methods  are  used  for  reteaching  the  division  basic  facts. 

Pages  37  and  38  provide  materials  for  a review  of  the 
remainder  in  division.  This  topic  was  also  taught  earlier 
in  both  Grades  3 and  4 of  the  Seeing  Through  Arith- 
metic program. 


27-30  Looking  back 

Lesson  Briefs  for  this  lesson  ore  on  pages  41-44. 

Teaching  the  whole  class 

Page  27:  To  begin  this  lesson,  have  a pupil  read  the 
introductory  statement  at  the  top  of  the  page.  If  you 
wish  to  see  how  much  the  children  remember  from 
the  previous  grade,  have  them  use  the  first  block  of 
equations  on  page  30  as  a written  inventory  test.  By 
making  such  an  inventory  of  what  the  children  know, 
you  will  be  aided  in  determining  how  detailed  your 
teaching  needs  to  be.  Remember,  however,  that  the 
children  must  know  these  basic  facts  thoroughly  be- 
fore they  go  on  to  the  processes  of  multiplication 
and  division.  Taking  time  with  this  lesson  will  pay 
dividends  later  on. 

Ask  the  children  to  count  the  masks  in  the  first 
horizontal  row  in  Picture  A.  Then  ask  how  many 
rows  of  8 masks  there  are.  Get  the  children  to  think 
of  the  5 rows  of  8 masks  as  5 groups  of  8 which  are 
! combined.  Discuss  what  the  5 and  8 in  the  first  state- 
ly ment  stand  for  in  terms  of  the  picture.  Point  out  that 
when  the  5 groups  of  8 masks  are  thought  of  as  com- 
; bining  into  one  large  group,  the  multiplicative  action 
i can  be  expressed  as  it  is  in  the  second  and  third  lines 
of  the  text.  In  discussing  the  third  line,  point  out 
1 that  the  number  of  groups  comes  first  in  the  equation 
and  the  number  in  each  group  comes  next;  thus, 
i,5X8  means  5 groups  of  8 masks  each,  or  a total 
of  40  masks.  Make  sure  the  children  understand  that 
each  circled  group  contains  10  masks  and  that  there 
are  4 groups  of  10. 

Now  have  someone  read  the  line  of  text  describ- 
ing the  reverse  basic  fact  for  40.  Let  the  class  study 
the  8 vertical  rows,  or  groups,  of  5 masks.  Then,  as 
before,  discuss  the  last  two  lines  of  text  and  make 
'sure  that  the  children  understand  what  each  numeral 
in  the  equation  stands  for. 

Picture  B can  be  handled  in  much  the  same  way  as 
Picture  A.  You  may  ask  questions  like  these: 

How  many  horns  are  in  the  first  row  across  the 

top?  Are  there  7 horns  in  each  of  the  other  hori- 


zontal rows?  How  many  rows  are  there?  Can  we 
say  that  there  are  6 groups  of  7 horns?  Now  think 
of  the  6 groups  of  7 horns  as  one  large  group.  In 
the  first  two  lines  of  text  for  Picture  B,  what  nu- 
meral should  be  read  where  the  screen  is?  In  the 
third  line,  what  does  n stand  ‘for?  How  many  tens 
are  there?  How  many  single  horns  are  there?  There 
are  how  many  horns  altogether?  In  the  equation 
6x7=  n,  what  does  the  6 stand  for?  The  7?  The  n? 

In  like  manner  discuss  the  reverse  multiplication 
fact  for  the  42  group.  Have  the  children  note  the 
number  of  horns  in  each  vertical  row  and  the  num- 
ber of  vertical  rows,  and  then  find  the  total  number 
of  horns  by  counting  the  groups  of  10  and  the  single 
horns.  Let  several  children  read  the  lines  of  text  and 
supply  the  missing  numerals. 

Discuss  Picture  C in  a way  similar  to  the  pro- 
cedures outlined  for  Pictures  A and  B. 

Page  28:  Adapt  the  discussion  and  questions  for 
Pictures  A and  B to  Pictures  D,  E,  and  F.  Note  that 
for  Picture  E there  is  only  one  multiplication  basic 
fact.  Be  sure  the  pupils  tinderstand  why.  The  first 
block  of  equations  at  the  bottom  of  the  page  (A  to 
K)  contains  the  multiplication  basic  facts  just  re- 
viewed. In  the  second  block  (A  to  L)  the  facts  just 
reviewed  are  mixed  with  multiplication  basic  facts 
studied  previously.  Let  the  children  take  turns  read- 
ing the  equations  in  both  blocks  and  supplying  the 
answers.  Then  have  them  write  the  complete  equa- 
tions. 

Page  29:  The  multiplication  facts  on  this  page  may 
be  handled  in  somewhat  the  same  way  as  those  on 
pages  27  and  28.  Note  that  Picture  I has  only  one 
multiplication  basic  fact. 

Page  30:  Use  the  method  suggested  for  the  pre- 
vious pages  to  reteach  the  multiplication  basic  facts  for 
the  72  and  81  groups.  If  you  used  the  equations  at 
the  bottom  of  this  page  as  a diagnostic  test,  you  may 
use  them  again  now  as  a retest.  The  second  block  of 
equations  will  serve  to  check  how  well  the  children 
know  the  multiplication  basic  facts  in  general. 

It  is  important  at  this  time  to  make  sure  individual 
and  group  difficulties  are  cleared  up  before  new  work 
is  introduced.  If  necessary,  form  special  groups  for 
eliminating  difficulties  that  still  exist. 

To  give  your  class  extra  practice  with  the  multi- 
plication facts,  choose  from  the  activities  mentioned 
below  those  which  you  feel  will  give  your  pupils  the 
kind  of  review  they  need  most. 

As  one  review  of  multiplication  basic  facts,  have 
the  children  write  on  a sheet  of  paper  a number 
group — for  example,  40 — and  beneath  it  write  all 
the  multiplication  basic  facts  that  have  a product  of  265 
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40.  In  this  way  have  them  review  all  the  multiplica- 
tion facts  studied  up  to  this  time.  (See  Activity  8, 
page  360.) 

The  children  may  also  make  multiplication  prac- 
tice cards  that  have  the  basic  facts  for  any  given 
group  in  equation  form  on  one  side  and  the  products 
on  the  other.  (See  Activity  16,  page  363.)  Working 
individually  or  in  pairs,  the  children  should  turn  the 
equation  side  of  the  card  up  and  then  write  or  say  the 
product.  They  can  verify  their  work  by  using  the  re- 
verse side  of  the  card. 

A child  who  has  difficulty  with  some  of  the  basic 
facts  may  make  another  kind  of  multiplication  prac- 
tice cards.  On  one  side  of  a card  have  him  write,  with 
the  answer,  a basic  fact  he  finds  troublesome  and,  on 
the  other  side,  the  basic  fact  with  n where  the  answer 
belongs.  Have  him  practice  by  first  reading  or  writing 
the  facts  with  the  answers  and  then  saying  or  writing 
them  without  looking  at  the  answers.  As  he  learns 
each  basic  fact,  let  him  eliminate  that  card  from  his 
set.  (See  Activity  17,  page  363.)  The  desire  to  elimi- 
nate cards  should  motivate  the  child  to  learn  the  facts. 

The  children  may  also  make  “tables”  of  the  multi- 
plication basic  facts.  They  may  make  tables  for  all 
the  groups  studied  or  for  just  the  groups  that  are 
most  difficult.  (See  Activity  18,  page  364.) 

Multiplication  tables  may  be  written  on  practice 
cards  with  the  size  of  the  group  indicated  on  one 
side  of  the  card  and  the  tables  in  equation  form  on 
the  other  side.  (See  Activity  19,  page  364.) 

A multiplication  basic  fact  chart  may  be  made  for 
reviewing  all  the  basic  facts.  If  the  class  started  mak- 
ing such  a chart  in  connection  with  the  work  on  page 
18,  it  can  be  completed  now.  (See  Activity  12,  page 
361.)  Be  sure  everyone  in  the  room  knows  how  to 
use  this  chart. 

The  whole  class  may  participate  in  a “football 
game”  that  provides  practice  on  the  multiplication 
basic  facts.  If  you  wish  to  give  your  class  special 
practice  with  the  larger  groups,  cut  out  four  card- 
board footballs  and  number  each  football  6,  7,  8, 
or  9.  (See  Activity  20,  page  364.) 

“All-in-a-row”  may  be  played  by  several  pupils 
or  by  the  whole  class.  Divide  5"x5"  cards  into  16 
squares  and  write  in  the  squares  numerals  for  the 
number  groups  you  want  your  class  to  review.  (For 
this  lesson,  you  will  probably  use  the  40  to  81 
groups.)  Arrange  the  numerals  differently  on  each 
card.  Follow  the  directions  given  for  Activity  21, 
page  365. 

Providing  for  the  abie  pupii 

During  the  special  activities  let  the  abler  children 
266  work  with  the  slow  learners.  In  this  way  you  can 


have  more  groups  working  at  the  same  time,  and  you 
will  be  free  to  supervise  all  the  groups  and  to  give 
special  attention  to  the  slow  pupils. 

The  abler  pupils  may  also  help  make  the  prac- 
tice cards  and  charts  that  the  slow  learners  need  for 
extra  practice. 

Of  the  various  activities  described  above,  those 
most  useful  to  the  abler  pupils  are:  writing  multi- 
plication equations  for  the  number  groups  just  re- 
viewed, Activity  8,  page  360;  making  multiplication 
tables.  Activity  18,  page  364;  completing  the  multi- 
plication basic  fact  chart.  Activity  12,  page  361. 

“Which  one,”  a game  that  is  illustrated  for  divi- 
sion in  Activity  22  on  page  366,  may  be  adapted  for 
multiplication  and  used  here. 

Helping  the  slow  leerner 

To  give  the  slow  learners  more  opportunity  to  visual- 
ize the  multiplication  basic  facts,  have  them  arrange 
objects  in  groups  to  represent  multiplication  equa- 
tions. Then,  by  imagining  the  objects  as  arranged 
in  groups  of  10,  they  can  determine  the  answer 
(product). 

Working  with  objects  may  be  followed  by  arrang- 
ing small  paper  squares  in  groups  representing  mul- 
tiplication equations.  (See  Activity  23,  page  367.) 

Other  activities  especially  useful  to  the  slow  learner 
are:  making  multiplication  practice  cards  for  the 
difficult  basic  facts.  Activity  17,  page  363;  using  the 
multiplication  chart  for  all  difficult  basic  facts.  Ac- 
tivity 12,  page  361;  putting  the  multiplication  tables 
on  practice  cards.  Activity  19,  page  364;  participating 
in  the  game  “All-in-a-row,”  Activity  21,  page  365; 
and  “Number  football,”  Activity  20,  page  364. 

31-36  Looking  back 

Lesson  Briefs  for  this  lesson  ore  on  pages  44-47. 

Teaching  the  whole  class 

You  may  use  the  first  block  of  equations  (A  to  S) 
on  page  36  to  inventory  the  pupils’  knowledge  of  the 
division  basic  facts  reviewed  in  this  lesson.  From 
the  results  you  will  be  able  to  tell  what  you  must 
reteach  in  this  lesson.  If  there  is  a substantial  class 
weakness,  you  will  want  to  take  plenty  of  time  to 
clear  up  any  imperfect  learning.  Use  as  many  of  the 
following  procedures  and  activities  as  you  feel  are 
necessary.  Explain  to  the  children  that  since  this 
lesson  reviews  some  of  the  division  basic  facts  they 
learned  in  Grade  4,  it  is  wise  to  see  how  well  they 
remember  these  facts. 

Page  31:  Ask  a pupil  to  read  the  statement  beside 
the  heading. 


Let  the  children  examine  Picture  A.  Have  them 
j observe  the  number  of  birds  in  the  first  horizontal 
, row.  When  the  children  find  that  there  are  10  birds, 
i ask  them  how  many  rows  of  10  birds  there  are  and 
how  many  birds  there  are  in  all.  Then  have  the  first 
line  of  text  read.  Explain  that  this  lesson  shows  how 
I a large  group  of  objects  can  be  divided  into  smaller 
I equal  groups.  Ask  how  many  birds  are  in  each  group 
j and  into  how  many  equal  groups  the  40  birds  have 
[jbeen  divided.  Summarize  by  saying  that  the  40  birds 
have  been  divided  into  5 groups,  each  containing  8. 
Have  a pupil  read  the  rest  of  the  text  and  supply  the 
missing  numerals. 

Go  on  to  Picture  B and  say: 

This  picture  shows  the  same  birds,  arranged  in 
the  same  rows.  But  here  the  40  birds  are  divided 
into  equal  groups  in  another  way.  How  many  birds 
, are  in  each  group?  How  many  equal  groups  are 
j there?  Picture  B shows  us,  then,  that  40  birds  can 
I be  divided  into  8 groups  of  5 birds  in  each. 

Call  on  several  children  to  read  the  text  for  Pic- 
i jure  B and  supply  the  missing  numerals, 
j ! To  visualize  the  divisive  action,  first  let  the  chil- 
(j  dren  divide  40  objects  (beans,  paper  clips,  kernels 
:|  pf  corn,  etc.)  into  groups  of  8 and  determine  the 
ij  number  of  equal  groups.  Then  have  them  separate 
; the  40  objects  into  groups  of  5 and  see  how  many 
;qual  groups  there  are  now.  The  abler  children  may 
I md  other  ways  to  separate  their  objects  into  equal 
f »roups  (4  groups  of  10,  10  groups  of  4,  etc.),  but 
i|  do  not  stress  these,  since  they  do  not  represent  basic 
.}|  facts. 

tij  I Pictures  C and  D may  be  taught  in  the  same  way 
i’  IS  Pictures  A and  B. 

>}\ ! Page  32:  You  may  use  the  procedures  given  for 
f ^age  3 1 to  reteach  the  division  basic  facts  on  this 
|>age. 

y I Page  33:  For  Pictures  I,  J,  and  K,  adapt  the  pro- 
I iedures  used  for  pages  31  and  32. 

K I Use  the  equations  at  the  bottom  of  the  page  to 
I 6st  the  children’s  knowledge  of  the  division  basic 
i acts  reviewed  so  far  in  this  lesson.  Before  doing 
.1'  ihis,  however,  you  may  wish  to  use  one  or  more  other 
lij  [ctivities  to  give  the  children  extra  practice. 

I Provide  sheets  of  paper  on  which  are  nine  rows 
^ »f  X’s  arranged  like  the  objects  shown  in  the  text. 
> Give  each  child  two  sheets  for  each  of  the  number 
a [roups  40,  42,  45,  and  48  and  one  sheet  for  49, 
J yhich  has  only  a single  basic  fact.  Label  each  sheet 
i /ith  the  number  group  it  represents.  Direct  the 
I hildren  to  cross  off  all  X’s  not  needed  for  the  group, 
i’hen  have  them  write  the  two  basic  fact  equations 
or  each  number  group,  one  on  each  of  the  two 


sheets,  and  then  show  the  divisive  action  for  each  by 
drawing  circles  around  the  equal  groups.  The  abler 
children  may  wish  to  use  more  sheets  to  show  ways 
other  than  those  used  in  the  book  for  circling  equal 
groups.  Also,  the  abler  children  may  prepare  rows 
of  X’s  for  the  less  able  children  to  use  in  showing 
division  facts. 

When  the  children  are  competent  in  working  with 
this  exercise,  call  on  them  to  read  and  supply  the 
answers  for  the  equations  at  the  bottom  of  page  33. 
Note  that  the  first  block  is  made  up  of  the  division 
basic  facts  just  reviewed,  while  the  second  block 
contains  other  basic  facts  studied  previously.  After 
oral  practice,  the  children  may  write  the  complete 
equation  and  the  answer,  or  just  the  identifying  letter 
with  the  answer  beside  it.  As  soon  as  you  feel  the 
children  have  learned  this  group  of  division  basic 
facts,  go  on  to  pages  34  and  35,  where  the  remaining 
division  facts  (quotients  of  56,  63,  64,  72,  and  81) 
are  retaught. 

Page  34:  Adapt  the  procedures  used  for  pages 
31-33  to  this  page. 

Page  35:  The  procedures  used  for  teaching  pages 
31-34  may  be  adapted  to  this  page.  Again  have  the 
children  separate  objects  into  equal  groups.  Then  pass 
out  duplicated  sheets  of  X’s  for  the  56,  63,  64,  72, 
and  81  groups.  Only  one  sheet  is  needed  for  64  and 
81,  since  each  has  only  a single  basic  fact.  Again 
encourage  the  abler  children  to  circle  equal  groups 
in  as  many  ways  as  they  can. 

Before  assigning  the  equations  on  page  36,  you 
may  wish  to  use  one  or  more  other  activities.  Use 
only  those  activities  that  will  give  your  pupils  the 
practice  they  need  most. 

For  general  review,  let  the  class  use  the  multi- 
plication and  division  chart  for  all  the  division  basic 
facts  through  the  81  group.  (See  Activity  12,  page 
361.)  The  slow  learner  should  use  this  chart  to  verify 
the  basic  facts  he  finds  difficult. 

All  the  children  should  practice  writing  “tables” 
for  several  number  groups  (see  Activity  18,  page 
364).  If  you  wish,  have  each  child  make  tables  for 
the  groups  that  give  him  the  most  difficulty.  Such 
tables  will  help  the  pupils  to  see  relations  among 
the  facts. 

Any  child  who  is  having  difficulty  may  write  on 
special  practice  cards  the  facts  he  does  not  yet  know. 
He  should  eliminate  the  cards,  one  by  one,  as  he 
learns  the  facts.  (See  Activity  17,  page  363.) 

Master  cards  and  division  basic  fact  cards  may 
be  made  for  “All-in-a-row,”  and  used  by  the  whole 
class  or  small  groups  of  children.  (See  Activity  21, 
page  365.) 


Expanded  notes  31  >36 


Choose  from  the  activities  given  below  for  the 
able  pupil  and  the  slow  learner  any  that  will  benefit 
the  whole  class. 

Page  36:  Have  the  class  use  the  first  block  of 
equations  (A  to  S)  as  a retest. 

The  class  may  take  turns  giving  the  answers  to  the 
second  block  of  equations  orally.  They  then  may 
write  either  the  whole  equation  and  the  answer  or 
just  the  answer  beside  its  identifying  letter. 

Do  not  leave  this  lesson  until  the  children  know 
the  division  basic  facts  well.  If  necessary,  repeat 
some  of  the  activities  and  provide  extra  work  on  the 
most  difficult  basic  facts.  Perhaps  some  of  the  chil- 
dren who  have  successfully  eliminated  difficulties 
might  tell  the  others  how  they  did  it.  You  may  find 
it  profitable  to  set  up  special  groups  of  children  who 
should  spend  a few  minutes  each  day  working  with 
the  basic  facts. 

Providing  for  the  able  pupil 

The  abler  pupils  may  write  the  division  basic  facts 
for  the  eleven  number  groups  they  have  reviewed  in 
this  lesson.  (See  Activity  8,  page  360.) 

Making  the  basic  fact  lists  may  be  followed  by 
making  division  practice  cards.  The  group  number  is 
written  on  one  side  of  the  card  and  the  corresponding 
equations  on  the  other.  (See  Activity  16,  page  363.) 

Also,  have  the  children  write  on  a sheet  of  paper 
the  division  “tables”  as  described  in  Activity  18  on 
page  364. 

The  division  tables  may  also  be  made  on  practice 
cards.  Put  on  one  side  of  the  card  the  numeral  for 
the  group  and  on  the  other  the  equations.  Arrange 
these  tables  to  show  increasingly  larger  numbers 
divided  by  a given  number.  (See  Activity  19,  page 
364.) 

“Which  one,”  a game  that  you  may  have  adapted 
for  use  with  pages  27-30,  will  be  enjoyed  by  these 
pupils.  (See  Activity  22,  page  366.) 

The  abler  pupils  can  also  supervise  the  work  of 
the  slow  learners. 

Helping  the  slow  learner 

The  slow  learner  will  profit  by  making  practice  cards 
for  the  division  basic  facts  that  are  most  difficult  for 
him.  (See  Activity  17,  page  363.) 

Two  other  kinds  of  practice  cards  will  also  help 
the  slow  learner:  the  cards  containing  all  the  division 
basic  facts  for  each  number  group  from  40  to  81 
(see  Activity  16,  page  363)  and  those  containing  the 
division  tables  (see  Activity  19,  page  364). 

Another  activity  these  pupils  will  enjoy  is  “Num- 
ber football.”  (See  Activity  20,  page  364.)  For  this 
lesson  use  the  number  groups  from  40  to  8 1 . Let  one 


of  the  abler  pupils  supervise  the  game  and  make  sure 
that  correct  answers  are  given. 

If  your  class  has  made  a division  basic  fact  chart 
(see  Activity  12,  page  361),  let  the  slow  learner  refer 
to  it  whenever  he  is  unsure  of  any  division  fact. 

Use  any  other  activity  described  for  the  able  pupils 
that  you  feel  would  have  value  for  the  slow  learners. 

36  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  page  48. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


37-38  Looking  back 

Lesson  Briefs  for  this  lesson  ore  on  pages  49-50. 

Teaching  the  whole  class 

Division  with  remainders  was  taught  in  Seeing 
Through  Arithmetic  4,  pages  118-119  and  176-177, 
and  for  this  reason  this  lesson  will  be  a review  for 
most  of  the  children  in  your  class.  Therefore,  you 
may  wish  to  have  your  class  start  the  lesson  by  using 
the  third  block  of  exercises  (A  to  N)  on  page  38  as 
an  inventory  test.  The  results  of  this  inventory  will 
help  you  decide  how  much  time  vou  should  spend 
on  pages  37  and  38. 

Page  37:  Give  each  pupil  15  small  objects  (paper 
clips,  buttons,  kernels  of  corn,  beans,  etc.).  Ask  the 
pupils  to  divide  the  15  objects  into  equal  groups  with- 
out a remainder  in  as  many  ways  as  they  can.  Let 
them  try  any  size  group,  but,  of  course,  they  will  find 
that  only  groups  of  5 and  groups  of  3 divide  it  without 
a remainder.  Ask  if  all  numbers  can  be  divided  into 
equal  groups  without  remainders.  Then  have  them 
take  away  one  object  from  the  total  group  of  15  so 
that  14  remain.  Let  them  divide  14  into  equal  groups 
without  a remainder.  Then  have  them  take  away 
another  object  so  that  a group  of  1 3 is  left.  Let  them 
try  to  divide  the  13  objects  into  equal  groups  without 
a remainder.  Repeat  this  process  twice  more  to  let 
the  children  see  that  12  can  be  divided  into  equal 
groups  in  three  different  ways  without  a remainder, 
but  that  1 1 cannot  be  divided  into  equal  groups  with- 
out a remainder.  Emphasize  that  there  often  is  a 
remainder  when  you  divide. 

Point  out  also  that  it  is  important  to  know  which 
numbers  can  be  divided  into  equal  groups  without 
remainders.  Knowing  the  numbers  that  can  be  di- 
vided equally  enables  the  children  to  recognize  im- 
mediately the  numbers  that  have  remainders,  and 


then  they  are  able  to  find  out  how  much  is  left  over. 
For  example,  have  the  children  lay  out  10  objects  and 
i try  to  divide  them  into  groups  of  3.  They  can  see 
' that  the  next  number  smaller  than  10  that  can  be 
divided  into  groups  of  3 without  a remainder  is  9. 
It  follows  that  10  can  be  divided  into  3 groups  of  3 
with  a remainder  of  1.  If  necessary,  let  the  children 
work  in  a similar  way  with  groups  other  than  10. 

It  would  be  advisable  also  to  direct  questions  to 
help  the  children  discover  that  the  number  in  the 
equal  groups  makes  a difference  as  to  whether  or  not 
1 there  is  a remainder.  For  example,  14-h2  and  14-^7 
do  not  have  remainders;  14-^-3,  14-^4,  and  14-^5 
do.  Then  have  them  look  at  Picture  A on  page  37. 
Ask: 

How  do  you  know  there  are  40  arrowheads  alto- 
! gether?  [4  rows  of  10  each]  There  are  how  many 
||  arrowheads  in  each  ringed  group?  How  many 
I groups  are  there?  Are  any  arrowheads  left  over? 
I Then  if  40  arrowheads  are  divided  into  groups  of 
I 8,  how  many  equal  groups  are  there? 
il  Let  one  or  more  children  read  the  text  accompany- 
; ing  Picture  A and  supply  the  missing  numbers, 
i Discuss  Picture  B in  a similar  way.  After  the  chil- 
ijdren  have  determined  the  total  number  of  arrow- 
heads, have  them  determine  how  many  arrowheads 
i'  there  are  in  each  group  and  how  many  groups  of  8 
f there  are.  Ask  how  many  arrowheads  are  left  over 
when  43  is  divided  into  equal  groups  of  8.  Get  the 
pupils  to  explain  that  since  5 groups  of  8 are  40, 
■they  can  tell  that  3 arrowheads  will  be  left  over, 
j Let  several  children  read  the  text  for  Picture  B 
and  supply  the  missing  numbers. 

Adapt  the  procedures  used  for  Picture  B to  Pic- 
iture  C. 

; The  work  on  this  page  may  be  followed  by  the  use 
!of  duplicated  sheets  on  which  groups  of  X’s  are  ar- 
ranged in  rows  of  10,  with  some  extra  X’s  in  another 
I row.  Text  beside  the  X’s  may  follow  this  pattern: 
iJ26^4  = n and  ■ remainder.  Let  the  children  draw 
i circles  around  the  X’s  for  the  designated  groups  and 
I : write  the  answers  for  the  accompanying  text. 

Page  38:  Have  the  children  do  Exercises  A to  I 
orally  first  and  then  write  on  their  papers  the  identi- 
fying letters  and  the  answers.  Another  way  to  use 
'this  exercise  is  to  have  them  say  the  quotient  and 
jthe  remainder  (if  any)  for  each  number.  Call  on 
the  children  at  random  and  have  some  of  them  give 
answers  for  one  or  two  numbers  and  others  the 
answers  to  a whole  set  of  numbers.  After  oral  prac- 
tice, you  may  have  the  children  write  the  quotients 
and  remainders  for  all  of  the  numbers  or  for  just 
■ those  that  seem  most  difficult. 

I 

J 


Call  on  children  at  random  to  answer  Questions 
A to  H with  yes  or  no.  If  you  wish,  they  may  also 
write  their  answers  on  paper.  If  the  answer  is  yes, 
have  them  tell  what  the  remainder  is.  For  example, 
the  answer  to  A would  be  Yes — 1 or  Yes — remain- 
der 1. 

The  last  two  blocks  of  exercises  (each  block  A to 
N)  may  be  used  to  test  how  well  the  children  can 
divide  with  remainders.  You  may  wish  to  use  the 
first  one  after  Questions  A to  H have  been  finished, 
and  the  second  one  after  the  children  have  had 
further  practice  with  Activity  24,  page  367.  If  you 
used  the  first  practice  block  at  the  beginning  of  the 
lesson  as  an  inventory  test,  use  the  second  block  now 
as  a retest  to  check  on  the  pupils’  ability  to  divide 
with  remainders. 

Providing  for  the  able  pupil 

Each  of  the  abler  pupils  may  make  up  one  or  more 
sheets  similar  to  the  duplicated  sheet  described  for 
use  at  the  end  of  page  37.  Let  the  child  choose  a 
number  between  12  and  89  and  decide  on  the  size  of 
the  group  into  which  he  will  divide  it.  Let  him  draw 
X’s  or  objects  to  represent  the  total  number  and  then 
circle  the  groups  into  which  the  number  is  to  be 
divided.  Then  he  should  write  the  equation  with  the 
answer  and  the  remainder  (if  there  is  one).  Some 
pupils  may  wish  to  make  a series  of  sheets  for  dis- 
play showing  what  happens  to  the  answer  and  the 
remainder  when  a number  such  as  37  is  divided  into 
groups  that  are  different  in  size. 

Pairs  of  the  abler  children  may  play  the  game 
“Remainders.”  See  Activity  24,  page  367. 

Helping  the  slow  learner 

Let  the  slow  learners  work  with  objects  to  visualize 
answers  and  remainders.  They,  too,  may  use  dupli- 
cated sheets  that  contain  the  groups  that  seem  most 
troublesome  for  them. 

The  game  “Remainders”  will  give  them  additional 
practice  and  may  be  played  as  often  as  their  attention 
is  held  by  it.  See  Activity  24,  page  367. 

39  Checking  up;  Keeping  skillful 

Lesson  Briefs  for  this  lesson  are  on  pages  50-51. 

Overview 

End-of-block  tests  are  intended  to  be  diagnostic  and 
should  reveal  the  items  of  the  preceding  lessons  that 
the  child  failed  to  master.  Test  1 includes  the  retaught 
multiplication  facts.  Test  2 includes  the  retaught  divi- 
sion facts.  Test  3 includes  division  with  remainders 
through  40,  and  Test  4 includes  division  with  re- 
mainders through  82. 


Expanded  notes  36-39 
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CHARTING  THE  COURSE 

Problem  solving  — 
subtractive  types 


One  of  the  problem  types  to  be  retaught  in  this  grade 
arises  when  we  want  to  find  how  many  items  there  were 
at  first  when  the  number  gone  and  the  number  left  are 
known.  For  example:  John  had  some  white  mice.  He  sold 
6 of  them.  Then  he  had  4 mice  left.  How  many  mice  did 
he  have  before  he  sold  the  6 mice?  This  situation  is 
subtractive.  When  expressed  in  arithmetical  symbols, 
the  equation  n — 6 = 4 is  obtained.  However,  subtrac- 
tion cannot  be  used  because  the  original  number  (or 
minuend)  is  not  known.  The  way  to  solve  this  equation 
is  suggested  if  one  imagines  the  6 mice  that  were  sold 
are  put  back  with  the  4 that  remain.  So  the  addition 
process  is  used  to  find  the  answer.  In  Seeing  Through 
Arithmetic  5 the  pupil  is  shown  on  pages  40-41  how  to 
analyze  the  situation. 

Another  type  of  problem  situation  involves  finding 
how  many  are  gone  when  the  number  to  begin  with  and 
the  number  remaining  are  known.  For  example:  Patsy 
made  23  potholders.  She  sold  some  of  them  one  Satur- 
day. Then  she  had  11  potholders  left.  How  many  pot- 
holders  had  she  sold?  Traditionally,  this  has  been- called 
the  “how  many  are  gone’’  type  of  problem. 

The  action  in  this  situation  is  subtractive,  but  if  an 
effort  is  made  to  dramatize  the  situation  with  objects, 
a difficulty  arises.  The  number  of  potholders  sold,  which 
is  the  number  to  be  taken  away  from  23,  is  unknown.  In 
symbols,  the  situation  is  represented  by  the  equation 
23  — n = ll.  The  child  who  sees  this  situation  as  it 
really  is,  either  on  his  own  or  as  the  result  of  a realistic 
dramatization,  needs  to  know  why,  in  computing,  the 
answer  can  be  found  by  subtracting  11  from  23. 

In  Seeing  Through  Arithmetic  5,  this  problem  is  ana- 
lyzed for  the  pupils  on  pages  43-44.  It  should  be  noted 


that  in  this  situation,  in  which  the  unknown  number  is  in- 
volved in  the  action,  it  is  not  enough  to  imagine  the 
situation  restored  or  put  back  as  it  was  originally.  That 
is,  we  must  do  more  than  just  imagine  that  the  pot- 
holders that  were  sold  have  been  returned.  This  act  of 
returning  does  restore  the  original  group,  of  course; 
so  then,  starting  again  from  the  original  group,  those 
that  were  not  sold  (or  a group  equal  to  them)  can  be 
set  aside  or  taken  from  the  original  group.  This  action 
suggests  the  subtraction  of  the  number  not  sold  (the 
number  left)  from  the  original  number,  and  this  process 
solves  the  problem. 


40-42  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  52-53. 

Teaching  the  whole  class 

Page  40:  Let  one  of  the  pupils  begin  this  lesson 
by  reading  Problem  A.  Then  have  another  child  read 
just  the  first  sentence  in  Problem  A.  Explain  that 
Picture  A illustrates  this  first  sentence.  Ask  the  class 
if  it  is  possible  to  tell  how  many  mice  John  had  by 
looking  at  Picture  A.  Then  explain: 

The  problem  tells  us  how  many  mice  John  sold  and 
how  many  he  had  left,  but  it  does  not  tell  us  how 
many  he  had  at  first.  So  we  do  not  know  what 
numeral  to  use  in  the  equation  for  the  mice  he  had 
to  begin  with.  We’ll  use  the  letter  n for  this  numeral. 
Explain  that  in  Picture  B we  see  John  putting  the 
mice  he  has  sold  into  a smaller  box.  Tell  the  chil- 
dren to  count  the  mice  in  the  box  to  verify  the  state- 
ment, “He  sold  6 mice.”  Discuss  what  has  been 
written  in  the  equation  to  show  this  ( — 6).  Point  out 
that  —6  shows  the  action  of  John  selling  6 mice. 
Then  say  to  the  children; 

In  Picture  C we  are  looking  at  the  big  box  again. 
In  it  are  the  mice  that  were  left  after  John  had 
sold  6 mice.  Counting  the  mice,  we  find  there  are 
4 left.  The  equation  tells  us  that  if  we  subtract 
the  number  of  mice  John  sold  [6]  from  the  total 
number  there  were  to  begin  with  [n],  then  there 
are  4 mice  left.  We  put  n first  in  the  equation  be- 
cause we  do  not  know  what  numeral  to  use  for 
the  number  of  mice  that  he  started  with. 

Page  41 : Have  the  children  look  at  Picture  D and 
count  the  mice  John  had  left.  Then  have  them  look 
at  Picture  E and  count  the  mice  John  sold.  State 
again  that  what  they  want  to  know  is  how  many 
mice  John  had  before  he  sold  any  of  them.  Let  the 
children  do  some  thinking  on  their  own  about  how 
the  original  number  of  mice  can  be  found. 


After  several  children  have  told  how  they  think  it 
is  possible  to  find  how  many  mice  there  were  at  first, 
have  them  look  at  Picture  F.  Tell  them  to  imagine 
that  if  the  6 mice  John  sold  were  put  back  with  the 
4 mice  he  had  left,  we  would  have  all  the  mice  he 
started  with.  Tell  the  children  that  the  dotted  back- 
ground in  the  picture  indicates  this  imagined  combin- 
ing of  the  groups.  Explain  that  this  means  that  we 
should  add  the  numbers  4 and  6.  Draw  attention  to 
the  computation  below  Picture  F. 

If  a pupil  has  difficulty  in  understanding  the  meth- 
od of  working  this  kind  of  problem,  let  him  use 
objects  to  demonstrate  the  steps  shown  on  pages  40 
and  41.  Tell  him  to  take  out  a sheet  of  paper  and  a 
small  handful  of  objects  (paper  clips,  cardboard  cut 
in  small  pieces,  beans,  kernels  of  corn,  etc.).  Direct 
him  to  conceal  the  objects  under  the  sheet  of  paper 
before  he  counts  them.  Ask  him  if  he  knows  how 
many  objects  he  has  under  the  sheet  of  paper.  Dis- 
cuss what  he  would  write  for  the  number  he  is  to 
find  in  an  equation.  Of  course,  you  are  working  for 
n as  a response. 

Next,  instruct  him  to  take  a few  of  the  objects 
away  from  the  group  under  the  paper  and  to  count 
the  objects  he  has  removed.  Direct  him  to  write  on 
the  paper  the  part  of  the  equation  that  shows  what 
has  happened  so  far.  Be  sure  he  understands  that  a 
minus  sign  must  be  used  to  show  that  he  has  taken 
away  some  objects  from  the  original  number  he  had 
to  begin  with.  The  pupil  might  write  “n— 10.”  Dis- 
cuss with  the  pupil  the  action  that  so  far  has  been 
symbolized. 

When  the  child  understands  this  much  of  the  prob- 
lem, have  him  uncover  the  objects  that  are  still  under 
the  paper.  Tell  him  to  count  the  objects  and  decide 
where  in  the  equation  he  will  write  the  numeral  tell- 
ing how  many  objects  are  left. 

Tell  the  pupil  that  now  he  has  two  groups  of  objects 
on  his  desk — the  group  he  took  away  from  the  ob- 
jects he  had  to  begin  with,  and  the  group  that  was 
left.  Explain  that  he  will  be  able  to  find  out  how 
many  objects  he  had  to  begin  with  by  combining  the 
group  he  took  away  and  the  group  that  was  left.  Be 
sure  he  understands  that  the  only  way  to  find  the 
sum  of  the  two  groups  is  to  add.  Therefore,  he  must 
think:  “Add  the  number  of  objects  in  the  group 
I took  away  to  the  number  of  objects  in  the  group 
that  was  left.”  Have  the  pupil  verify  his  work  by 
pushing  together  both  groups  of  objects  on  his  desk 
and  counting  the  total  number. 

The  slow  learners  may  do  better  if  you  let  two  of 
them  work  together,  one  drawing  a handful  of  objects 
and  taking  several  away  from  the  original  group,  and 


the  other  writing  the  equation  to  illustrate  the  action 
that  took  place. 

Page  42:  Ask  one  of  the  pupils  to  read  Problem  A. 
Discuss  with  the  class  the  two  facts  that  are  known 
in  the  problem — Dick  spent  $.87  and  had  $2.36  left. 
Ask  the  children  what  it  is  that  is  not  known  [how 
much  money  Dick  had  to  begin  with].  Then  study 
together  the  equation  and  its  accompanying  text. 
Make  sure  the  class  understands  the  way  the  equa- 
tion is  built — that  since  the  original  quantity  of 
money  is  not  known,  the  n must  come  first.  Have 
the  pupils  visualize  the  action  of  finding  the  amount 
of  money  Dick  had  in  the  beginning  by  combining 
what  he  spent  and  what  he  had  left. 

Problems  B and  C may  be  handled  the  same  way 
as  Problem  A,  or  you  may  give  the  children  some 
time  to  work  independently  on  the  two  problems  and 
then  discuss  their  work. 

The  children  should  work  Problems  D to  I inde- 
pendently without  any  prior  discussion.  Tell  them  that 
these  problems  include  types  that  require  equations 
different  from  the  one  just  studied  (Problems  D,  F, 
G,  H).  After  the  children  have  completed  their  work, 
discuss  the  problems.  Concentrate  the  discussion  on 
the  problems  that  most  of  the  pupils  had  wrong. 
Providing  for  the  able  pupil 

Cards  containing  problems  for  which  the  children 
must  find  how  many  items  there  were  to  begin  with 
when  the  number  taken  away  and  the  number  left 
are  known  may  be  prepared  for  use  as  independent 
work.  Some  other  problem  types  should  be  included 
in  the  group  of  cards  given  to  the  children.  See  Ac- 
tivity 14,  page  362. 

Helping  the  slow  learner 

Give  these  children  additional  time  for  using  objects 
to  visualize  the  steps  used  in  building  equations  for 
the  problems  studied  in  this  lesson.  Use  the  plan  for 
working  with  objects  that  was  described  in  the  notes 
for  page  41. 

After  the  slow  learners  have  worked  with  objects, 
let  them  use  the  cards  mentioned  above  including 
problems  for  which  they  must  find  how  many  items 
there  were  to  begin  with  when  the  number  taken 
away  and  the  number  left  are  known.  See  Activity  14, 
page  362. 

43-45  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  54-56. 

Teaching  the  whole  class 

Page  43:  Begin  this  lesson  by  having  one  of  the  chil- 
dren read  Problem  A.  Then  have  another  child  read 
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only  the  first  sentence  in  Problem  A.  Explain  that 
Picture  A illustrates  this  first  sentence.  Note  that 
the  potholders  are  arranged  in  two  groups  of  10  with 
3 extra  ones.  Discuss  the  two  facts  known  in  the 
problem — that  Patsy  made  23  potholders  and  that 
she  had  1 1 left  after  she  sold  some  of  them.  Ask  the 
class  whether  or  not  the  problem  states  how  many 
potholders  Patsy  sold. 

Go  on  to  Picture  B and  have  the  class  look  at  the 
picture  while  one  of  the  children  reads  the  first  state- 
ment. Proceed  somewhat  in  this  manner: 

The  story  in  this  problem  tells  us  that  Patsy  sold 
some  potholders.  But  we  do  not  know  how  many 
she  sold.  So  we  must  use  the  letter  n in  the  equa- 
tion to  hold  a place  for  the  number  of  potholders 
she  removed.  The  problem  also  tells  us  that  the 
number  of  potholders  Patsy  sold  was  taken  away 
from  the  23  she  had  to  begin  with.  So  we  will  use 
a minus  sign. 

Have  the  children  count  the  number  of  potholders 
in  Picture  C and  tell  which  statement  in  the  problem 
the  picture  illustrates.  Then  ask  several  children  to 
read  the  equation  and  restate  the  meaning  of  23, 
the  minus  sign,  n,  and  11.  When  the  children  under- 
stand how  the  equation  has  been  built,  ask  them  if 
they  have  any  ideas  about  how  to  find  the  number  of 
potholders  Patsy  sold.  Give  the  children  an  oppor- 
tunity to  express  their  own  ideas  and  resolve  their 
disagreements,  if  they  have  any. 

The  potholders  in  Picture  D have  been  laid  out  so 
that  each  one  can  be  seen  and  counted.  Let  the  chil- 
dren verify  for  themselves  that  the  number  shown  is 
the  same  as  the  quantity  Patsy  had  to  begin  with. 

Page  44:  When  the  children  look  at  Picture  E, 
have  someone  in  the  class  recall  that  Patsy  had  11 
potholders  left  after  she  had  sold  some  of  them. 
Point  out  the  ring  around  the  1 1 she  had  left.  Be  sure 
pupils  understand  any  11  holders  can  be  indicated. 
In  Picture  F they  are  to  imagine  that  1 1 potholders 
are  gone  from  the  total  number  Patsy  had  to  begin 
with.  Explain  that  dimming  1 1 potholders  in  Picture 
F is  to  help  them  imagine  that  1 1 are  gone  from  the 
original  23.  Say  to  the  class: 

When  we  take  away  the  number  of  potholders 
Patsy  had  left  from  the  total  number  she  had  to 
begin  with,  the  group  of  potholders  that  remains 
is  equal  to  the  number  she  sold.  When  we  say  we 
take  away  11  of  the  23  potholders,  it  suggests 
that  we  must  subtract  11  from  23. 

Direct  attention  to  the  computation  at  the  right  of 
Picture  F.  Have  someone  compute  and  tell  the  an- 
swer that  is  to  be  written  in  place  of  the  screen.  Then 
272  let  the  class  verify  the  work  by  counting  the  4 rows  of 


3 potholders  in  the  picture.  Let  them  insert  the  an- 
swer 12  in  place  of  n in  the  equation  at  the  right  to 
show  that  the  process  they  followed  and  the  answer 
they  got  are  correct. 

Although  this  type  of  problem  and  equation  were 
taught  in  Seeing  Through  Arithmetic  4,  pages  130- 
133,  some  of  your  children  may  not  understand  the 
steps  for  building  the  equation  and  computing  the 
answer  that  have  been  described  in  Pictures  A to  F. 
Let  these  children  have  objects  to  use  while  they 
again  go  through  the  steps  shown  in  the  pictures. 

Let  these  slower  children  have  several  concrete  ex- 
periences with  this  type  of  problem.  Direct  them  to 
take  a handful  of  small  objects,  count  them,  and  then 
remove  part  of  them  without  counting.  Tell  them  to 
hide  the  removed  objects  under  a piece  of  paper  and 
to  count  those  remaining.  Have  them  write  an  equa- 
tion to  show  how  many  they  had  to  begin  with,  how 
many  were  left,  and  the  unknown  quantity  they  hid. 
Then  have  them  think:  “The  number  I hid  is  one  part 
of  the  original  number.  The  number  I have  left  is  the 
other  part  of  the  original  number.  If  I imagine  that 
I take  away  the  number  of  objects  I have  left,  I will 
then  have  the  other  part,  or  the  objects  I hid.” 

After  working  with  objects,  turn  to  the  problems 
at  the  bottom  of  page  44  and  ask  one  of  the  children 
to  read  Problem  A.  Discuss  with  the  class  the  two 
facts  known  in  the  problem — that  Jane  had  30  book- 
marks to  begin  with  and  that  she  had  16  left  after 
she  gave  some  away.  Study  the  equation  and  its  ac- 
companying text.  Be  sure  the  children  understand 
that,  since  they  do  not  know  the  number  of  book- 
marks that  were  given  away,  n must  follow  the  minus 
sign.  Have  them  show  the  action  of  separating  the  30 
bookmarks  into  two  groups — one  group  of  16,  which 
is  the  quantity  she  had  left,  and  the  other  group,  the 
quantity  she  gave  away.  Therefore,  they  can  find  the 
number  she  gave  away  by  subtracting  16  from  30,  as 
the  statement  below  the  equation  reads.  Let  one  of 
the  children  write  the  computation  on  the  board,  find 
the  answer,  and  put  it  in  the  equation  in  place  of  n. 

Problems  B and  C may  be  handled  in  the  same 
way.  Perhaps  you  will  want  the  pupils  to  work 
through  the  problems  independently  and  discuss  the 
process  and  the  answers  with  them  after  they  have 
finished. 

Page  45:  The  children  may  work  Problems  D to  M 
independently  without  any  prior  discussion.  It  would 
be  well  to  tell  them  that  the  problems  include  types 
that  require  equations  different  from  the  one  just 
studied  (Problems  G,  H,  J,  M).  After  the  children 
have  completed  the  set  of  problems,  discuss  their 
work  with  them. 


Providing  for  the  able  pupil 

Cards  containing  problems  for  which  the  children 
^must  find  how  many  items  were  taken  away  when 
(the  original  number  and  the  number  left  are  known 
Imay  be  prepared  for  the  children  to  use  independently. 

( Some  other  problem  types  should  be  included  in  the 
' group  of  cards  given  to  the  children.  See  Activity 
i 14,  page  362. 

I The  able  children  may  help  you  prepare  problems 
for  the  game  “Solve  it”  (Activity  25,  page  368).  In- 
i 5pect  the  problems  before  including  them. 

; helping  the  slow  learner 

Give  these  children  additional  time  for  using  objects 
to  act  out  the  steps  used  in  building  equations  for 
the  problems.  Use  the  plan  for  working  with  objects 
described  in  the  notes  for  page  44. 
i After  the  slow  learners  have  worked  with  objects, 
let  them  use  the  cards  containing  problems  for  which 
they  must  find  how  many  items  were  taken  away 
^hen  the  original  number  and  the  number  left  are 
known.  (See  Activity  14,  page  362.) 

1 Although  these  children  are  probably  not  able  to 
lelp  you  write  problems  for  the  game  “Solve  it,” 
^>ome  of  them  will  be  able  to  play  the  game.  (See 
<\ctivity  25,  page  368.) 

46-47  Using  arithmetic 

.esson  Briefs  for  this  lessor)  are  on  pages  56-57. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

47  Looking  back 

Lesson  Briefs  for  this  lesson  are  on  page  58. 

pxpanded  Notes  are  not  considered  necessary  for 
this  lesson  except  for  suggestions  for  the  able  pupil 
and  the  slow  learner. 

providing  for  the  able  pupil 

The  able  pupils  can  extend  the  exercises  on  page  47 
by  writing  and  answering  such  exercises  as  the  fol- 
lowing: 7 X 200,  7 X 2000,  7 X 200,000;  3 X 800, 
3 X 8000,  3 X 80,000;  etc.  This  activity  will  help 
them  to  extend  their  understanding  of  the  use  of  zero 
as  a placeholder. 

Helping  the  slow  learner 

Provide  packages  or  small  boxes,  each  labeled  with 
such  numbers  as  20,  30,  400,  500,  etc.  Each  child 
should  pick  up  (at  one  time)  two  or  more  of  the 
packages  or  boxes  and  tell  what  number  (40,  180, 
120,  etc.)  is  represented. 


In  the  Seeing  Through  Arithmetic  program,  the  multi- 
plication process  is  first  taught  in  Grade  4.  Seeing 
Through  Arithmetic  5 provides  for  a complete  reteach- 
ing of  the  process.  This  material  is  organized  in  two 
sections.  The  first  (pages  47-59)  shows  pupils  how  to 
multiply  by  a number  that  is  represented  by  a one- 
figure  numeral  (hereafter  referred  to  briefly  as  a “one- 
figure  number”).  The  second  (pages  60-64)  shows  them 
how  to  multiply  by  a two-figure  number. 

When  pupils  understand  the  number  system,  the  proc- 
ess of  multiplication  can  be  viewed  simply  as  a more  or 
less  elaborate  regrouping  operation.  In  this  process 
groups  of  tens,  of  hundreds,  of  thousands,  and  so  on, 
play  a prominent  role.  Multiples  of  these  basic  numbers 
(for  example,  20,  30,  200,  4000)  are,  of  course,  also  used. 
Page  47  of  Seeing  Through  Arithmetic  5 provides  ma- 
terial for  helping  pupils  recall  the  effect  of  multiplying 
10  and  multiples  of  10  by  a one-figure  number.  These 
ideas  are  then  used  (pages  48-59)  to  help  the  pupils  un- 
derstand how  to  multiply  any  number  by  a one-figure 
number. 

When  the  multiplier  is  a number  of  two  or  more  fig- 
ures, multiplying  by  10  and  by  multiples  of  ten  is  in- 
volved. The  grouping  in  this  situation  is  quite  different 
from  that  involved  in  multiplying  10  or  a multiple  of  ten 
by  a number  of  one  figure.  This  can  easily  be  demon- 
strated with  objects  and  pictures.  Nevertheless,  the 
product  of  30X2,  for  example,  is  the  same  as  the  prod- 
uct of  2 X30.  The  latter  is  easily  understood  as  2 groups 
of  3 tens  each,  which  makes  6 groups  of  tens,  or  60. 
Then  30X2,  or  30  groups  of  2,  will  also  be  60.  In 
Seeing  Through  Arithmetic  4,  examples  of  this  kind  were 
used  to  lead  pupils  to  the  generalization  that  the  prod- 
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uct  of  a one-figure  number  and  any  number  that  ends 
in  zero  also  ends  in  zero.  Similar  generalizations  hold 
if  the  larger  number  ends  in  two  or  more  zeros.  In  See- 
ing Through  Arithmetic  5,  these  ideas  are  reviewed  on 
page  60.  They  are  then  used  to  help  pupils  understand 
how  to  multiply  by  two-figure  numbers.  The  materials 
for  this  purpose  are  found  on  pages  61-64.  Pupils  see, 
for  example,  that  multiplying  by  36  involves  first  multi- 
plying by  6,  and  then  by  30,  and  finally  combining  these 
two  results  by  addition. 

The  multiplication  process  involves  a variation  in  the 
carrying  procedure  that  requires  careful  teaching 
Whenever  a partial  product  is  10  or  a number  larger 
than  10,  the  number  of  tens  must  be  remembered  until 
the  next  multiplication  has  been  done,  and  then  it  is 
added  to  the  partial  product.  In  Seeing  Through  Arith- 
metic, this  is  taught  visually  by  showing  how  one  or 
more  groups  of  ten  in  the  partial  product  are  put  to  one 
side  until  the  next  partial  product  has  been  found. 

Similarly,  in  multiplying  a number  of  three  figures, 
any  hundreds  obtained  from  multiplying  and  grouping 
the  tens  must  be  remembered  until  after  the  hundreds’ 
figure  in  the  original  number  has  been  multiplied.  This 
procedure  can,  of  course,  be  extended  to  multiplying 
numbers  of  more  than  three  figures.  As  numbers  become 
larger,  demonstrations  with  objects  become  unwieldy 
because  of  the  large  number  of  objects  required.  It  is 
important  to  help  pupils  understand  the  nature  of  the 
process,  and  then  increasingly  to  make  use  of  the  num- 
ber symbols.  The  tremendous  power  of  arithmetic  comes 
from  the  fact  that  people  can  learn  to  use  the  symbols 
instead  of  the  objects  themselves,  and  so  achieve  great 
savings  in  time  and  energy. 


48-52  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  59-62. 

Overview 

Work  in  this  lesson  is  confined  to  the  multiplication 
of  numbers  involving  two  figures  by  numbers  involv- 
ing one  figure.  The  four-step  teaching  method, 
described  in  detail  on  page  59  of  the  Lesson  Briefs, 
is  used  to  present  this  material. 

During  the  work  with  the  SEE  step  on  pages  48- 
49,  you  will,  of  course,  work  closely  with  the  children 
explaining  each  step  carefully.  For  the  THINK  step 
on  pages  50-51,  help  the  children  answer  the  ques- 
tions, but  encourage  them  to  think  for  themselves. 
274  In  the  TRY  and  DO  steps  on  page  52,  the  children 


are  expected  to  work  independently.  You  may  need 
to  remind  them  how  to  use  the  dollar  sign  and  point 
when  multiplying  numbers  that  represent  amounts 
of  money. 

Teaching  the  whole  class 

Since  children  differ  in  their  needs,  depending  in  part 
on  the  work  accomplished  the  previous  year,  you 
may  find  it  helpful  to  use  Exercises  E to  L in  the 
first  block  of  the  DO  step  on  page  52  as  an  inventory 
test.  The  results  should  disclose  how  much  reteaching 
will  be  necessary  and  enable  you  to  determine 
which  pupils  should  be  given  other  work  to  do  at 
this  time.  (See  “Comments,”  page  59.) 

If  the  results  indicate  that  thorough  reteaching 
is  advisable,  you  may  want  to  review  with  the  chil- 
dren the  idea  that  multiplication  is  used  when  equal 
groups  are  put  together  into  one  big  group.  Remind 
the  children  that  they  already  have  had  practice  in 
multiplying  two-figure  numbers  (those  ending  in 
zero).  Their  experiences  with  regrouping  have  shown 
them  that  when  they  have  more  than  9 ones  they  can 
make  a new  ten,  and  that  when  they  have  more 
than  9 tens  they  can  make  a new  hundred.  In  this 
lesson  all  they  have  to  do  is  to  use  these  ideas  in  one 
problem. 

Page  48:  Have  the  children  read  the  statement  that 
tells  them  what  they  are  going  to  learn  in  this  lesson 
and  then  read  Problem  A.  Have  them  examine 
Picture  A and  relate  it  to  the  problem.  (Be  sure 
they  understand  that  there  are  17  envelopes  in  each 
group  and  that  there  are  4 groups  altogether.)  Direct 
attention  to  the  equation,  and  discuss  what  each 
numeral  means  in  relation  to  the  picture. 

Have  the  children  next  tell  what  is  happening  in 
Picture  B.  Make  sure  they  understand  that  all  the 
single  envelopes  are  being  put  together.  If  necessary, 
explain  that  the  dimmed-off  envelopes  represent 
those  groups  that  are  not  being  considered  at  this 
time.  Direct  attention  to  the  computation  and  ex- 
plain what  the  large  black  4 and  7 represent  (4  stands 
for  4 groups,  and  7 for  the  number  of  ones  in  each 
group).  Let  someone  tell  what  the  answer  is  when 
7 ones  are  multiplied  by  4.  Direct  attention  to 
Picture  C and  get  someone  to  explain  that  2 new 
piles  of  10  envelopes  each  have  been  made.  Discuss 
the  computation  and  let  someone  relate  the  large 
black  8 to  the  picture. 

Page  49:  Discuss  Picture  D,  the  text,  and  the 
computation.  Let  a child  relate  the  text  to  the  pic- 
ture. Make  sure  everyone  understands  that  the  2 
new  piles  of  10  envelopes  are  being  pushed  aside 
until  after  the  next  multiplication  has  been  done,  but 
that  they  must  be  remembered. 


Direct  attention  to  Picture  E,  and  let  a child 
explain  what  is  happening.  Call  on  another  child 
to  relate  the  undimmed  objects  in  the  picture  to 
the  black  1 and  4 in  the  computation.  Make  sure 
everyone  understands  that  the  large  black  1 means 
1 ten.  In  the  same  way,  continue  to  discuss  and  relate 
Pictures  F and  G to  the  text  and  computation. 

Page  50:  Ask  the  children  to  read  Problem  A. 
By  means  of  questions,  help  the  children  relate  the 
problem  to  the  picture.  Let  someone  tell  what  the  nu- 
merals in  the  equation  stand  for.  Proceed  to  Picture 
B,  and  relate  the  text  and  computation  to  the  picture. 
The  children  should  answer  the  questions  in  the  text. 
Then  direct  attention  to  Picture  C,  and  let  the  chil- 
dren answer  the  questions  and  explain  their  answers. 
Have  them  relate  what  is  happening  in  the  picture  to 
the  questions  and  the  computation. 

Page  51 : Pictures  D,  E,  F,  and  G should  be 
handled  in  the  same  way. 

Page  52:  In  the  work  with  the  TRY  step,  individ- 
ual differences  among  pupils  should  be  recognized. 
Pupils  should  work  only  as  many  of  the  examples 
as  they  need  to  before  proceeding  to  the  DO  step, 
which  offers  no  assistance  but  requires  each  pupil 
to  work  entirely  on  his  own.  Observe  the  work  that 
is  being  done  to  make  sure  that  pupils  who  consider 
themselves  ready  to  proceed  to  the  DO  step  really 
are  able  to  do  so.  Slower  pupils  may  need  consider- 
able help.  Exercises  A to  P are  to  be  used  only  by 
those  pupils  who  require  additional  work. 

Answers  to  the  problems  and  exercises  in  the  DO 
j step  should  be  available  so  that  the  children  may 
verify  their  answers. 


Providing  for  the  able  pupil 

“Try  for  the  Number,”  Activity  26,  page  369,  may 
be  used  by  able  students  with  the  following  adapta- 
tions: Number  sets  of  pink  cards  consecutively 
with  the  decade  numbers  from  20  to  90.  The  winning 
score  would  then  be  within  100  points  of  1000. 

Activity  10,  “Target  Toss”  (page  360),  may  be 
adapted  for  multiplication  in  this  manner.  Give  each 
player  six  jar  rubbers — either  two  each  marked  1,  2, 
and  3,  or  two  each  of  black,  red,  and  white.  When 
a player  rings  a numeral  with  one  of  his  black  rings 
(or  one  marked  with  the  figure  1 ) , he  scores  just  that 
number  and  no  more.  If  he  succeeds  in  ringing  a 
numeral  with  one  of  his  red  rings  (or  one  marked 
with  the  figure  2),  his  score  is  twice  the  number  he 
rings.  If  he  succeeds  in  ringing  a numeral  with  one 
of  the  white  rings  (or  one  marked  with  the  figure  3), 

I his  score  is  three  times  the  number  he  rings.  Let 
several  of  the  able  children  take  turns  being  score- 
.keeper  for  this  game.  Each  player  should  figure  his 


own  score  for  his  white  or  red  ringers;  the  score- 
keeper  should  total  all  the  ringers  for  each  player 
to  see  who  has  the  highest  score.  The  difficulty  of 
this  game  may  be  controlled  by  the  size  of  the 
numerals  you  hang  on  the  target  hooks  and  also  by 
the  value  you  give  the  rings.  Some  students  can  work 
with  multipliers  such  as  7,  8,  and  9. 

Helping  the  slow  learner 

“Target  Toss,”  Activity  10,  page  360,  may  be  adapted 
for  slow  learners  by  keeping  the  numbers  small.  It 
may  be  advisable,  also,  to  give  each  of  the  children 
only  four  rings — two  black  (or  labeled  1)  and  two 
red  (or  labeled  2). 


53-59  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  62-66. 


Teaching  the  whole  class 

Pupils  who  successfully  completed  the  inventory  test 
given  at  the  beginning  of  the  previous  lesson  may 
be  expected  to  make  an  equally  good  showing  in  a 
similar  test  involving  three-figure  multiplicands. 
You  might  use  Exercises  C to  L in  the  first  block 
of  the  DO  step  on  page  59  for  this  purpose.  Pupils 
who  complete  this  test  satisfactorily  may  be  excused 
from  participating  in  this  lesson.  A suggestion  for 
keeping  such  pupils  busy  at  this  time  will  be  found 
in  the  Lesson  Briefs,  page  62. 

Page  53:  Have  the  children  read  the  statement  at 
the  top  of  the  page.  Then  direct  attention  to  Problem 
A and  to  the  picture.  When  the  problem  has  been 
read,  ask  a child  to  point  out  the  4 groups  of  135 
pencils.  Call  attention  to  the  equation.  Let  a child  tell 
what  the  4 in  the  equation  stands  for  and  relate  it 
to  the  picture.  Let  someone  else  tell  what  the  135 
in  the  equation  stands  for  and  relate  it  to  the  picture. 

Now  ask  what  Picture  B shows  and  why  part  of  it 
is  dimmed  off.  Let  a child  relate  the  text  and  com^ 
putation  to  the  action  in  the  picture.  Have  him  re- 
late the  undimmed  part  of  the  picture  to  the  black 
figures  in  the  computation. 

Page  54:  Treat  Picture  C and  its  text  in  a similar 
way.  You  might  also  ask  such  questions  as: 

Where  did  the  pencils  that  are  being  made  into 
2 new  bundles  of  10  come  from?  Are  there  any 
single  pencils  left?  Look  at  the  computation.  What 
tells  that  no  single  pencils  are  left?  What  should 
we  do  next? 

Have  the  children  look  at  Picture  D and  relate 
the  picture  to  the  text  and  computation. 

Page  55:  Have  the  children  look  at  Pictures  E and 
F.  Get  them  to  relate  each  picture  to  the  text  and 
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Expanded  notes  48-59 


computation  as  they  go  along.  When  you  discuss  the 
large  black  figures  in  the  computation  opposite  Pic- 
ture E,  make  sure  the  children  understand  that  the 
3 represents  3 tens.  In  discussing  Picture  F,  let  a 
child  explain  where  the  2 new  bundles  of  ten  came 
from,  and  let  another  child  explain  that  14  tens  equal 
one  hundred  forty. 

Page  56:  Continue  discussing  pictures,  text,  and 
computation,  as  you  did  for  the  three  preceding 
pages.  Bring  out  the  relationship  between  each  picture 
and  its  text,  between  the  text  and  the  computation, 
and  between  the  computation  and  the  picture.  When 
you  have  worked  through  this  page  to  the  last 
sentence  and  the  equation,  have  the  children  turn 
back  to  page  53,  read  the  problem,  and  answer  the 
question. 

Page  57:  Since  this  page  begins  the  THINK  step, 
lead  the  children  into  finding  the  right  answers  by 
asking  any  additional  questions  that  seem  necessary. 
Work  with  each  picture  and  its  text  carefully,  but 
avoid  direct  explanation.  Instead,  encourage  the  chil- 
dren to  do  the  explaining.  In  Pictures  B and  C,  make 
sure  that  everyone  understands  how  the  black  numer- 
als in  the  computation  are  related  to  the  action  in 
the  picture. 

Page  58:  Continue  working  as  before  until  the 
THINK  step  has  been  completed. 

Page  59:  Work  through  Problem  A in  the  TRY 
step  with  the  class,  and  then  let  the  children  go 
ahead  at  their  own  speed.  Explain  that  if  anyone  is 
quite  sure  he  understands  how  to  do  all  the  problems 
in  this  step,  he  may  go  on  to  the  DO  step.  You  will 
need  to  observe  the  work  that  children  do  by  them- 
selves in  this  TRY  step,  to  make  sure  that  only  those 
who  really  do  know  what  they  are  doing  continue 
to  the  next  step,  and  also  to  find  out  which  children 
need  further  help  from  you.  Very  slow  learners  may 
need  considerable  individual  help. 

In  the  DO  step  the  children  should  work  entirely 
on  their  own.  Provide  a set  of  answers  that  they  may 
use  to  verify  their  work  when  they  have  finished 
Problems  A and  B and  Exercises  C to  V. 

The  final  block  of  exercises  (A  to  T)  is  intended 
for  extra  work,  to  be  assigned  if  you  think  more 
practice  is  needed. 

Providing  for  the  able  pupil 

Activity  26,  described  on  page  369,  may  be  adapted 
for  use  with  this  lesson  by  making  a new  pack  of 
pink  cards  that  have  three-figure  numerals  such  as 
254,  121,  and  309  written  on  them.  The  game  is 
then  played  as  described. 

Activity  10,  “Target  Toss”  (page  360),  may  also 
276  be  adapted  for  use  with  this  lesson.  Hang  three- 


figure  numerals,  such  as  those  suggested  in  the  above 
adaptation  of  Activity  26,  on  the  hooks  and  put  one- 
figure  numerals  on  the  rings.  Players  should  compute 
the  score  for  each  “ringer”  on  paper. 

Helping  the  slow  learner 

For  the  slow  children  Activity  26  (page  369)  may  be 
adapted  for  use  with  this  lesson  by  using  on  the 
white  cards  such  numerals  as  101,  120,  208,  etc. 

Activity  10  (page  360)  can  be  adapted  for  the 
slow  learners  by  using  numerals  like  101,  110,  and 
204.  Use  two  three-figure  numerals  like  these  and 
three  two-figure  numerals  (80,  71,  12,  etc.)  on  the 
hooks.  Use  one-figure  numerals  on  the  rings. 

60  Looking  back 

Lesson  Briefs  for  this  lesson  ore  on  pages  66-67. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


61-64  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  67-70. 

Teaching  the  whole  class 

The  work  in  this  lesson  completes  the  teaching  of 
the  multiplication  of  whole  numbers.  The  work  is 
confined  to  two-figure  multipliers,  but  when  the  pro- 
cedure has  been  established,  the  children  may  be  al- 
lowed to  try  multiplication  with  multipliers  of  any  size. 

Before  proceeding  with  this  lesson,  be  sure  that 
all  of  the  children  can  multiply  two-figure  numbers 
by  tens  and  hundreds  (see  page  60).  This  under- 
standing becomes  basic  when  the  child  is  required, 
for  example,  to  multiply  36  by  14  and  must  under- 
stand why  one  of  his  partial  products  is  420  and 
not  42. 

If  you  wish  to  inventory  your  pupils’  knowledge 
of  the  work  taught  in  this  lesson,  you  may  use 
Exercises  C to  K in  the  DO  step  (page  64)  for  this 
purpose. 

The  pictures  in  the  SEE  step  (pages  61  and  62) 
suggest  a meaningful  way  to  use  objects  to  develop 
the  ideas  of  the  lesson,  if  this  seems  necessary. 
Provide  45  boxes  (matchboxes,  for  example),  each 
labeled  “10,”  4 larger  boxes,  each  labeled  “100,”  and 
76  objects  small  enough  so  that  10  of  them  will  fit 
into  one  of  the  “10”  boxes  (corn,  sunflower  seeds, 
etc.).  The  lesson  may  be  interrupted  at  any  point 
to  let  those  who  are  having  difficulty  work  out  the 
step  with  objects,  perhaps  with  the  assistance  of  some|| 
of  the  able  students.  Or  you  may  want  to  let  thel 


slow  pupils  work  through  the  lesson  with  objects  after 
you  have  completed  the  teaching  of  the  lesson. 

Multiplication  of  the  ones  in  the  SEE  step  may 
be  illustrated  with  objects  as  follows:  Have  12 
children  each  set  up  a group  of  38  on  a large  table. 
(Each  child  should  pick  out  3 boxes  marked  “10” 
and  8 single  objects.)  Then  have  two  children 
combine  their  groups  and  let  everyone  discover  that 
in  the  2 groups  of  38  there  are  6 tens  and  16  ones. 
Get  a child  to  regroup  the  16  ones  by  filling  a new 
“10”  box  with  10  objects.  Let  the  children  check  the 
tens  and  ones  they  now  have  with  the  computation 
in  the  book. 

Page  61:  Have  someone  read  the  problem  aloud 
and  then  direct  attention  to  the  picture.  Ask  how 
many  groups  of  38  beads  there  are.  Let  a child  explain 
the  arrangement  of  the  beads  (each  bag  contains  10). 
Call  attention  to  the  equation  and  let  the  children 
explain  it  in  terms  of  the  problem  and  the  picture. 
(You  may  need  to  explain  that  the  12  in  the  equation 
represents  the  12  groups  of  beads  the  12  girls  will 
make.)  Be  sure  the  children  understand  that  they 
are  to  think  of  the  12  as  1 ten  and  2 ones. 

When  discussing  Picture  B and  its  text,  draw 
: attention  to  the  fact  that  10  of  the  12  groups  have 
' been  dimmed  off  because  we  are  now  concerned  with 
I only  2 of  these  groups.  Explain  that  the  dotted 
j background  indicates  that  the  2 groups  of  38  are 
j to  be  thought  of  as  one  group.  Then  have  someone 
ij  relate  the  computation  to  the  picture, 
i If  any  child  has  difficulty  understanding  this 
i multiplication  of  the  ones,  let  him  use  objects,  as 
j!  explained  under  “Teaching  the  whole  class.” 

I Page  62:  Let  one  of  the  children  explain  what  the 
I'  undimmed  part  of  Picture  C represents  (the  beads 
!;  10  of  the  12  girls  will  make).  Then  have  everyone 
||  read  the  text.  Let  the  pupils  take  turns  relating  the 
I text  to  Picture  C.  Let  someone  explain  the  meaning 
of  the  dotted  background.  (The  10  groups  of  38 
! are  to  be  thought  of  as  put  together.)  Have  a child 
' relate  the  computation  to  the  text  and  let  another 
! child  relate  the  computation  to  the  picture.  Be 
sure  everyone  understands  that  the  10  represents 
the  10  groups  of  beads  10  girls  will  make.  Direct 
i attention  to  the  rearrangement  of  the  10  groups  of 
38  beads  (Picture  D)  as  3 hundreds  and  8 tens. 

Again,  slow  pupils  may  need  to  work  out  this 
i step  with  objects.  Explain  that  when  they  have  more 
than  9 tens,  they  are  to  make  hundreds  by  putting 
10  small  boxes  into  one  big  box. 

Be  sure  the  children  understand  that  Picture  D 
shows  the  76  beads  to  be  made  by  2 girls  (groups 
on  the  right)  and  the  380  beads  to  be  made  by  10 


girls  (groups  on  the  left).  Now  relate  the  computation 
opposite  Picture  D to  the  picture.  If  necessary,  refer 
back  to  the  computation  opposite  Picture  B (page 
61)  and  opposite  Picture  C to  explain  how  the 
numbers  76  and  380  have  been  found.  Discuss  the 
dotted  background  and  what  it  means. 

Next  tell  the  children  that  usually  all  the  com- 
putation is  written  together  in  one  place.  Direct 
attention  to  the  way  the  numerals  in  the  computation 
opposite  Picture  E are  arranged — in  columns  repre- 
senting ones,  tens,  and  hundreds — and  discuss  why 
such  an  arrangement  is  important. 

Page  63:  After  the  problem  has  been  read,  draw 
attention  to  the  6 gumdrop  animals  at  the  top  of  the 
picture  and  relate  them  to  the  6 in  36  (in  the 
problem,  equation,  and  computation).  Then  relate 
the  30  gumdrop  animals  in  the  rest  of  the  picture 
to  the  3 in  the  36.  Ask  how  many  groups  of  14  gum- 
drops  will  be  needed  to  make  6 animals  and  how 
many  groups  of  14  gumdrops  will  be  needed  to  make 
30  animals.  Then  ask: 

What  are  we  asked  to  find?  How  can  we  find  this? 
What  numeral  stands  for  the  size  of  the  group? 
What  numeral  stands  for  the  number  of  groups? 
How  are  these  numerals  written  in  computational 
form?  What  do  we  multiply  by  first?  What  do  we 
multiply  by  next? 

Then  let  the  children  take  turns  reading  the  text, 
supplying  the  missing  numerals,  and  relating  the 
numerals  in  the  computation  to  the  text  as  it  is 
developed. 

It  is  impractical  to  work  examples  such  as  this 
with  objects,  since  too  many  objects  are  required. 
However,  children  who  still  do  not  grasp  the  process 
of  multiplying  by  a two-figure  number  may  use  the 
objects  assembled  for  the  SEE  step,  as  described 
in  “Teaching  the  whole  class,”  to  do  such  simple 
exercises  as  12X25,  14X17,  etc. 

Page  64:  Discuss  Problem  A (in  the  TRY  step) 
and  its  solution  with  the  class,  and  then  assign 
Exercises  B to  D as  written  work.  Make  sure  every- 
one understands  why  we  conventionally  use  the 
smaller  number  as  the  multiplier.  [It  seems  easier 
because  there  will  be  fewer  partial  products.] 

Point  out,  also,  that  when  a number  represent- 
ing an  amount  of  money  is  multiplied,  it  is  impor- 
tant to  place  the  point  and  dollar  sign  correctly 
in  the  number  multiplied  and  in  the  answer.  Warn 
the  children  to  keep  the  numerals  in  ones’,  tens’,  and 
hundreds’  places  directly  under  each  other.  The 
children  should  not  look  at  the  computation  in  the 
book  until  they  have  completed  their  own  work  on 
Exercises  B to  D. 


Expanded  notes  60-64 


If  any  pupils  fail  to  do  the  TRY  examples  suc- 
cessfully, analyze  their  work  carefully  to  find  the 
nature  of  their  errors  and  then  provide  appropriate 
help.  Some  children  may  need  to  review  the  preceding 
lesson  on  multiplying  by  tens  and  hundreds  (page 
60). 

Pupils  should  complete  Exercises  A to  T of  the 
DO  step  without  assistance.  Provide  answers  for 
these  exercises  so  that  pupils  may  verify  their  work 
when  they  have  finished  the  assignment. 

Exercises  in  the  second  block  (A  to  R)  may  be 
assigned  to  those  pupils  who  need  extra  practice. 
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Providing  for  the  able  pupil 


Able  pupils  enjoy  working  with  “magic  numbers.” 
Tell  them  to  multiply  37  first  by  3,  and  then  by 
multiples  of  3 (for  example,  3X37,  6X37,  9X37, 
etc.).  They  should  proceed  as  far  as  27X37  and  note 
what  happens.  (The  products  will  be  111,  222,  333, 
etc.,  up  to  999.) 

When  they  have  done  this,  tell  them  to  double  37 
and  to  work  with  the  result  (74)  in  the  same  way. 
They  should  use  3,  6,  9,  and  12  as  multipliers 
(3X74  = 222;  6X74  = 444;  9X74  = 666;  12X74  = 
888).  Then  tell  them  to  double  74  and  find  out  how 
many  times  it  can  be  multiplied  by  3 or  by  a multiple 
of  3 before  the  figures  in  the  product  become  dis- 
similar. (3X148=444;  6X148  = 888.  Here  the  se- 
quence ends,  since  9X148  = 1332.) 

Able  pupils  also  like  to  experiment  with  different 
ways  of  multiplying  large  numbers.  Out  of  this  should 
come  the  realization  that  our  traditional  method  of 
multiplying  has  become  most  common  mainly  be- 
cause it  is  the  most  efficient.  The  method  shown 
below,  while  cumbersome,  may  give  the  pupils  a 
deeper  understanding  of  what  is  really  involved  in 
multiplication,  and  it  does  make  the  checking  of 
errors  in  computation  easier. 

With  this  method,  the  children  can  multiply  in 
any  order  they  choose,  but  they  must  be  aware  of  the 
real  value  of  each  partial  product,  and  they  must  add 
the  partial  products  properly.  In  the  example  on  the 
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left,  the  ones  are  multiplied  first,  the  tens  by  the 
ones  next,  and  so  on,  with  the  hundreds  multiplied 
by  the  tens  last.  The  example  on  the  right  reverses 
this  procedure.  Point  out  the  danger  of  omitting  one 
of  the  partial  products.  It  would  be  easy  to  forget 
to  multiply  the  tens  by  the  hundreds,  for  example, 
when  using  a three-figure  multiplier. 

Encourage  the  pupils  to  find  a principle  that  tells 
how  many  partial  products  there  should  be  in  the 
method  described  above.  (The  number  of  partial 
products  is  equal  to  the  product  of  the  number  of 
figures  in  the  multiplicand  and  the  number  of  figures 
in  the  multiplier.) 

Permit  pupils  to  explain  any  unusual  multiplication 
situations  they  discover  through  reading. 

Helping  the  slow  learner 

You  may  give  these  pupils  cards  containing  examples 
in  which  two-figure  numbers  are  multiplied  by  decade 
numbers  (10,  20,  30,  etc.).  Direct  the  children  to 
estimate  each  answer  in  hundreds.  For  example,  for 
20X37  a child  might  write  “700”  if  he  thinks  the 
answer  will  be  in  the  700’s,  or  he  might  write  “800” 
if  he  thinks  the  answer  will  be  in  the  800’s.  The 
slow  pupil  may  profit  from  further  work  with  the 
multiplication  of  two-figure  numbers  by  a one-figure 
number,  simplified  in  the  following  way: 

^ ^ ^ 3 

^0  yS  / -R 

60 

7at 

Later  he  can  remember  (or  carry)  the  ten  until  he 
has  completed  the  multiplication  of  tens. 


65-66  Using  arithmetic;  Checking  up 

Lesson  Briefs  for  these  lessons  ore  on  pages  70-72. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 


67  Thinking  straight 

Lesson  Briefs  for  this  lesson  are  on  pages  72-74. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


CHARTING  THE  COURSE 

Division  process 

in  the  Seeing  Through  Arithmetic  program,  the  learning 
of  the  division  basic  facts  is  based  upon  the  quotitive, 
or  "measurement,"  type  of  divisive  action.  For  example, 
the  fact  40-^8  = 5 is  learned  by  observing  (as  on  page 
31)  that  when  a group  of  40  is  separated  into  groups  of 
8,  there  are  5 such  groups.  In  general,  division  is  taught 
as  a process  for  finding  how  many  equal  groups  of  a 
;certain  size  can  be  found  in  a given  group.  In  Seeing 
Through  Arithmetic  4,  pupils  are  shown  how  to  use  this 
process  with  one-figure  divisors  and  two-figure  quo- 
jtients.  Materials  are  also  provided  for  teaching  division 
,by  a two-figure  divisor  leading  to  two-figure  quotients, 
but  this  block  of  work  is  considered  optional  in  the 
fourth  grade.  Seeing  Through  Arithmetic  5 provides  fully 
detailed  materials  on  pages  68-74  for  reteaching  divi- 
sion with  one-figure  divisors.  Pages  78-84  provide  mate- 
rials for  teaching  (or  reteaching)  division  with  two-figure 
'divisors.  Applications  to  problems  involving  money  are 
given  on  pages  86-88. 

' Division  is  generally  regarded  as  the  most  difficult 
basic  process  in  arithmetic.  One  reason  for  this  is  that 
jit  is  not  a direct  process,  like  addition  or  multiplication, 
jand  estimating  and  adjusting  are  involved  in  all  but 
the  simplest  of  examples.  The  quotient  figure  must  be 
estimated,  step  by  step;  and  if  at  any  step  it  is  not 
“correct,"  a correction  or  new  estimate  is  made,  and  the 
' process  continues. 

The  computational  process  of  division  is  based  upon 
;subtracting  equal  groups  until  the  original  number  (rep- 
resented by  the  dividend)  has  been  used  up.  This  process 
is  shown  both  pictorially  and  by  symbols  in  Seeing 
Through  Arithmetic  5,  but  at  first  no  effort  is  made  to 
subtract  as  many  equal  groups  as  possible.  In  an  ex- 
ample like  864-^50,  the  usual  procedure  consists  of  first 
subtracting  10  fifties,  or  500,  and  then  subtracting  7 
fifties,  or  350,  to  obtain  a complete  quotient  of  10  + 7, 
.or  17,  and  a remainder  of  14.  However,  one  can  sub- 


tract the  fifties  in  groups  of  other  sizes.  This  is  shown 
on  page  79,  where  in  the  second  step  only  5 fifties,  in- 
stead of  7,  are  taken.  Then  2 more  fifties  are  subtracted 
in  a third  step,  to  obtain  the  quotient  as  10  + 5 + 2 = 17. 

Much  of  the  difficulty  in  division  has  arisen  because 
it  has  been  customary  to  insist  upon  getting  the  correct 
quotient  figure  in  each  step.  It  is  not  possible  for  even 
the  most  mature  and  skilled  computers  always  to  get 
the  right  quotient  figure  on  the  first  trial.  When  the 
nature  of  the  process  is  understood,  however,  they  can 
proceed  and  correct  their  work.  One  procedure  is  to 
erase  the  work  that  was  done  with  the  incorrect  esti- 
mate, and  start  over.  Another  and  simpler  procedure  is 
to  continue  the  work  and  adjust  the  computation  as  one 
goes  along.  This  procedure  is  used  to  introduce  the 
process  in  this  book.  As  children  grow  more  mature  and 
skilled  in  their  division  work,  they  are  taught  gradually 
how  to  improve  their  estimates  and  are  encouraged  to 
do  so.  At  the  outset,  getting  the  most  efficient  estimate 
is  regarded  as  less  important  than  understanding  the 
process. 

In  this  book,  the  partial  quotients  are  written  at  the 
right  of  the  dividend,  and  a vertical  line  is  drawn  to 
separate  them  from  the  rest  of  the  work.  This  arrange- 
ment makes  it  easy  to  add  them  to  find  the  complete 
quotient,  which  is  written  beside  the  remainder,  if  there 
is  one.  Thus,  the  complete  answer  is  in  one  spot. 

For  some  years  past  in  the  United  States,  the  con- 
ventional manner  of  writing  division  has  placed  the 
quotient  above  the  dividend  and  used  a horizontal  line 
to  separate  them.  This  scheme  has  not  always  been 
used  in  this  country,  and  at  the  present  time  is  not  used 
in  most  other  countries.  The  practice  of  placing  the  quo- 
tient at  the  right  is  not  an  innovation.  It  is  a return 
to  a practice  that  was  formerly  almost  universal. 

Some  of  the  "difficulties"  in  division  involving  the 
placement  of  numerals,  "bringing  down"  figures  from 
the  dividend,  and  typical  "zero  difficulties"  are  largely 
avoided  when  pupils  understand  the  division  process. 
These  difficulties  arise  when  division  is  taught  by  re- 
liance upon  a set  of  rules  (divide,  multiply,  compare, 
subtract,  bring  down,  etc.)  which  are  learned  without 
understanding.  The  pictorial  development  of  long  divi- 
sion in  Seeing  Through  Arithmetic  5 is  designed  to  de- 
velop understanding  as  well  as  skill  in  the  use  of  the 
process. 

Various  refinements  of  the  process  are  suggested  in 
a "Thinking  straight"  section  on  page  77  and  a "Keep- 
ing skillful"  section  on  page  91.  Teachers  should  also 
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look  ahead  to  pages  136-137,  where  the  pupils  are 
taught  that  dividing  or  multiplying  a divisor  and  divi- 
dend by  the  same  number  does  not  change  the  quotient. 
This  leads  to  another  step  toward  more  mature  meth- 
ods of  estimating  the  quotient  (see  pages  204-206).  In- 
stead of  merely  being  given  rules  for  estimating  the 
quotient,  pupils  are  introduced  to  the  principles  in- 
volved. The  basic  idea  involves  rounding  both  the  divi- 
dend and  the  divisor  to  convenient  multiples  of  ten. 
Thus  in  the  example  11,468-^23,  the  divisor  23  may  be 
rounded  up  to  30  and  the  dividend  rounded  down  to 
9000.  Then  both  30  and  9000  may  be  divided  by  10, 
and  the  quotient  is  estimated  by  dividing  900  by  3 to 
obtain  300. 

Most  methods  of  estimating  the  quotient  that  are  in 
common  use  require  that  the  dividend  be  rounded  down 
to  a multiple  of  10,  and  in  the  example  above,  the 
dividend  is  usually  treated  as  though  it  were  11,000.  It 
should  be  noted,  however,  that  when  the  divisor  is 
rounded  up  to  a multiple  of  10,  the  estimate  obtained 
will  never  be  too  large.  It  is,  therefore,  always  possible 
to  continue  the  division  by  subtracting  more  multiples 
of  the  divisor-until  the  remainder  is  less  than  the  divisor. 

Still  another  step  forward  is  taken  on  pages  210-212, 
where  the  pupil  is  shown  that  in  some  cases  the  remain- 
der may  be  used  to  form  a fraction  and  to  write  a frac- 
tion numeral  as  part  of  the  result  of  a division  problem. 
Pages  213-214  are  designed  to  develop  judgment  as  to 
when  it  is  and  is  not  appropriate  to  express  a result 
with  a fraction  numeral.  This  decision  always  depends 
upon  the  nature  of  the  situation  in  which  the  problem 
arises.  In  the  past,  as  soon  as  pupils  had  learned  some- 
thing about  fractions,  they  were  often  taught  to  express 
the  answer  in  a division  problem  as  a mixed  number. 
Many  times  such  a result  in  a concrete  situation  is  ab- 
surd. Judgment  is  always  necessary,  and  definite  efforts 
should  be  made  to  help  pupils  understand  this  and  to 
develop  the  ability  to  make  these  judgments. 


68-74  Learning  how 

Lesson  Briefs  tor  this  lesson  are  on  pages  74-79. 

Overview 

If  you  are  not  already  familiar  with  the  division 
method  taught  in  this  book,  be  sure  to  read  “Charting 
the  course”  on  pages  279-280  and  study  pages  68-74 
of  the  pupils’  book.  The  explanation  provided  on  these 
280  pages  is'  simple,  complete,  and  illustrated  at  every 


step.  The  “long  division”  method  taught  here  pro- 
vides a procedure  that  is  the  same  for  divisors  of 
any  size.  It  is  introduced  in  this  lesson  with  divisors 
of  only  one  figure,  but  the  method  is  general.  More- 
over, the  first  example  (on  pages  68-70)  is  one  with 
a remainder,  which  is  the  general  case.  The  lesson 
explains  division  as  a process  of  repeated  subtraction, 
and  the  reasons  for  each  step  are  made  clear  by 
pictures  and  text.  With  this  method  the  difficulties  of 
estimating  the  quotient  figure  are  avoided,  because 
the  way  the  work  is  written  does  not  require  that  the 
exact  figure  be  obtained  before  the  work  can  proceed. 

While  examining  pages  68-74,  you  should  observe 
that:  (1)  the  process  makes  use  of  repeated  sub- 
tractions; (2)  the  complete  quotient  can  be  obtained 
in  various  ways,  some  of  which  are  more  efficient 
than  others;  (3)  it  is  not  necessary  to  learn  and  use 
the  most  efficient  procedure  at  the  beginning — effi- 
ciency can  be  built  up  gradually  by  the  pupils;  (4) 
the  computation  is  written  in  a way  that  contributes 
to  understanding. 

Note,  too,  how  this  method  avoids  the  frustration 
that  results  because  of  failure  to  estimate  the  correct 
quotient  figure,  which  in  other  methods  is  followed 
by  erasing  and  a fresh  start  that  may  also  turn  out 
to  be  “wrong,”  Note,  finally,  that  at  each  step  the 
entire  partial  quotient  is  written  (for  example,  10 — 
not  just  1 — in  the  problem  on  page  68).  Thus  the 
question  of  where  to  place  the  “1”  in  the  quotient 
does  not  arise.  The  same  applies  to  divisors  with 
two  figures  (see  pages  78-80). 

Observe  that  in  the  TRY  step  (pages  73-74),  where 
the  child  begins  to  work  independently,  each  example 
has  been  worked  for  him  in  four  different  ways,  and 
in  each  case  the  way  that  demonstrates  the  highest 
level  of  skill  is  shown  in  red. 

The  DO  step  (page  74)  provides  practice.  Most 
groups  will  need  to  use  only  the  first  block  of  exer- 
cises (A  to  V).  The  second  block  of  exercises  (A 
to  T)  may  be  used  if  additional  practice  is  needed. 

Since  many  of  the  children  will  have  studied  divi- 
sion with  one-figure  divisors  earlier,  the  amount  of 
time  to  be  spent  on  this  lesson  and  the  lesson  steps 
selected  for  presentation  should  be  determined  by 
the  abilities  of  the  children.  With  a group  that  shows 
knowledge  and  understanding,  it  is  unnecessary  to  do 
more  than  review  the  process.  However,  a group  that 
studied  division  with  one-figure  divisors  in  the  fourth 
grade  should  be  retaught  the  process  from  the  be- 
ginning if  you  feel  they  do  not  understand  it. 

Teaching  the  whole  class 

If  you  think  it  is  necessary,  have  the  children  review 
the  division  basic  facts  and  division  with  remainders. 


Tell  them  that  now  they  are  going  to  learn  how  to 
divide  larger  numbers. 

Page  68:  Have  a child  read  the  problem.  Then  let 
the  class  look  at  Picture  A and  discuss  it  in  terms  of 
the  problem.  Be  sure  the  children  accept  the  fact 
that  each  group  of  toys  in  the  picture  contains  10 
toys.  Have  a child  read  the  equation  and  explain 
what  each  numeral  and  n stand  for. 

When  the  children  look  at  Picture  B,  explain  that 
these  toys  are  the  same  as  those  in  Picture  A,  but 
that  they  are  dimmed  off  because  something  else  in 
I the  picture  is  more  important  now.  Ask  how  many 
boxes  they  think  Kathy  can  fill  with  the  50  toys  if  she 
puts  3 toys  in  each.  Get  them  to  make  quick  guesses. 
Then  guide  the  discussion  somewhat  as  follows; 

Let’s  find  out  exactly  how  many  boxes  she  can 
fill.  How  many  boxes  are  there  in  the  picture? 
Let’s  start  with  those.  Look  at  the  computation 
at  the  right.  The  black  10  stands  for  the  10 
boxes  that  Kathy  will  fill  first.  The  red  up-and- 
down  line  separates  the  10  from  the  other  figures. 

Now  look  at  Picture  C.  In  this  picture  a group 
I of  3 toys  is  in  front  of  each  box.  Are  some  toys 
\ left  over?  To  find  out  how  many  toys  are  left  over, 
we  must  first  find  how  many  toys  have  been  used. 
Direct  attention  to  the  text  at  the  right  of  Picture 
C.  Have  a child  read  the  first  statement;  then  have 
ill  the  children  look  at  the  computation.  Be  sure 
they  understand  that  the  black  30  stands  for  the 
number  of  toys  that  have  been  used,  and  that  it  is 
j written  under  the  50  so  that  we  can  subtract  to  find 
how  many  toys  are  left  to  be  put  in  groups  of  3. 

Page  69:  Explain  that,  in  Picture  D,  the  10  boxes 
I of  toys  are  dimmed  off  because  now  we  are  interested 
: in  how  many  toys  are  left.  Have  the  children  note 
I how  the  computation  shows  that  20  toys  are  left, 
i To  summarize  the  work  to  this  point,  say  that  there 
I '^ere  50  toys  to  be  put  in  groups  of  3 to  a box, 

! fhat  10  boxes  have  been  filled  and  30  toys  were  used 
I fo  fill  them,  and  that  now  20  toys  are  left  to  be  put 

I nto  boxes. 

I I Now  explain  that  some  of  the  20  toys  left  are 

I^oing  to  be  put  into  boxes.  Draw  attention  to  the  6 
jiew  boxes  in  Picture  E,  and  ask  a child  to  read  the 
katement  beside  the  arrow.  Point  out  that  the  black 
I p in  the  computation  stands  for  the  6 boxes  that 
ire  to  be  filled,  and  that  it  .is  written  under  the  10 
jhat  stands  for  the  10  boxes  that  are  already  filled. 

Ask  the  children  to  tell  what  Picture  F shows. 
They  should  observe  that  each  of  the  6 new  boxes 
las  a group  of  3 toys  in  front  of  it.  Have  a child 
read  the  statement  beside  the  first  arrow.  Direct 
l^ittention  to  the  computation  and  have  a child  read 


the  text  beside  it.  Ask  what  the  black  18  stands 
for.  Explain  that  18  of  the  20  toys  that  were  left 
have  been  used,  and  that  the  18  in  the  computation 
is  written  under  the  20  so  that  we  can  subtract  to 
find  how  many  toys  are  left  now. 

Page  70:  Have  the  children  explain  what  Picture 
G shows  (the  10  boxes  filled  first,  the  6 boxes  filled 
next,  and  the  2 toys  left  over).  Let  one  of  them  read 
the  statement  beside  the  first  arrow.  Discuss  the 
computation.  Remind  the  children  that  the  20  repre- 
sents the  toys  that  were  left  after  the  first  10  boxes 
were  filled  and  that  the  18  stands  Tor  the  6 groups 
of  3 toys  that  were  just  put  into  boxes.  Let  a child 
read  the  statement  beside  the  computation  and  relate 
the  computation  to  the  statement  and  to  the  picture. 
Be  sure  all  the  children  understand  that  the  black  2 
stands  for  the  2 toys  that  are  left  over.  Ask  if  enough 
toys  are  left  to  fill  another  box.  Explain  that  since  too 
few  toys  are  left  to  fill  another  box,  we  must  now 
find  out  how  many  boxes  of  3 toys  each  have  been 
filled. 

Direct  attention  to  Picture  H.  Point  out  that  the 
picture  ‘shows  the  10  boxes  that  were  filled  first  and 
the  6 boxes  that  were  filled  next.  The  dotted  back- 
ground is  to  help  the  children  see  all  of  the  boxes 
as  one  group.  Have  a child  read  the  statements 
above  the  computation  and  relate  them  to  the 
picture.  Let  the  children  count  the  boxes,  if  they 
wish.  Next  direct  attention  to  the  computation.  Ask 
what  the  black  10  and  the  black  6 stand  for.  Be 
sure  the  children  think  of  them  as  representing  10 
groups  of  3 and  6 groups  of  3.  Relate  the  addition 
of  the  10  and  the  6 to  the  picture.  Be  sure  the 
children  understand  that  the  total  stands  for  16 
groups  of  3 toys,  and  that  the  remainder  stands  for 
2 toys.  Let  a child  read  the  completed  equation. 

The  procedures  described  for  the  problem  in  the 
SEE  step  may  be  adapted  for  the  problem  in  the 
THINK  step.  For  the  work  in  this  step  the  children 
must  answer  questions  and  supply  the  missing 
numbers. 

Page  71 : Continue  the  discussion  begun  on  the 
preceding  page,  having  the  children  answer  the 
questions  and  explain  the  pictures  and  computation. 
Be  sure  they  know  which  numerals  stand  for  the 
number  of  lollipops  in  each  group  and  which  stand 
for  the  number  of  groups  of  lollipops. 

Page  72:  The  THINK  step  is  concluded  in  Picture 
G on  this  page.  Note  that  there  is  no  remainder 
in  this  problem.  Have  the  children  explain  why 
there  is  no  remainder  and  bring  out  that  this  prob- 
lem was  worked  in  the  same  way  as  the  one  in  the 
SEE  step,  in  which  there  was  a remainder. 

Expanded  notes  68-74 
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Page  73:  As  always  in  the  TRY  step,  the  children 
should  work  the  problems  independently  and  then 
compare  their  work  with  that  shown  in  the  book. 
Four  solutions  are  given  for  each  example  on  this 
page,  at  four  successively  more  efficient  levels.  The 
one  that  is  most  efficient,  then,  is  the  one  printed 
in  red  at  the  extreme  right  of  each  series.  Tell  the 
children  to  write  each  example  in  computational 
form,  find  the  answer,  and  then  compare  their  answer 
with  that  in  the  book.  Tell  them  that  although  each 
answer  must  be  the  same  as  that  given  in  the  book, 
the  numbers  they  use  in  finding  it  may  be  different 
from  those  in  the  book,  since  each  example  can  be 
worked  in  several  different  ways.  The  children  should 
realize  that  the  example  shown  in  red  is  the  one 
that  saves  the  most  work  in  computation. 

Page  74:  The  last  example  in  the  TRY  step  is  at 
the  top  of  this  page.  When  the  children  have  finished 
Examples  A to  D in  the  TRY  step,  discuss  their  work 
with  them.  Have  them  put  on  the  board  a few  of 
their  solutions  that  are  different  from  those  in  the 
book.  Get  the  children  to  see  that  it  is  quicker  and 
easier  to  use  one  or  two  larger  partial  quotients 
than  it  is  to  use  many  smaller  ones. 

Finally,  let  the  children  work  the  exercises  in 
the  DO  step  independently.  Average  groups  should 
work  only  the  first  block  (Exercises  A to  V).  If  more 
practice  is  needed,  use  Exercises  A to  T. 

Providing  for  the  abie  pupil 

Direct  the  abler  pupils  to  examine  Examples  A to  D 
on  pages  73-74,  and  get  them  to  note  that  many  of 
the  partial  quotients  can  be  combined  to  get  larger 
partial  quotients.  (Have  them  cover  the  red  examples 
at  the  right  when  they  do  this.)  In  Example  B the 
three  20’s  can  be  combined  to  make  60,  or  the  50  and 
the  10  can  be  combined  to  make  60. 

When  the  children  have  examined  the  partial 
quotients  for  Examples  A to  D,  tell  them  to  examine 
their  work  for  Exercises  A to  V of  the  DO  step  in 
the  same  way.  For  each  exercise  they  should  decide 
which  of  their  partial  quotients  can  be  combined 
into  a larger  partial  quotient. 

This  activity  will  help  the  children  develop  judg- 
ment in  their  work  with  division. 

Helping  the  slow  learner 

The  slower  children  may  have  several  kinds  of  diffi- 
culties. One  is  in  understanding  the  reasons  for 
each  step  of  the  division  process.  Another  is  in  do- 
ing the  necessary  multiplication.  If  lack  of  ability  to 
multiply  is  causing  the  trouble,  have  the  children  re- 
view the  multiplication  basic  facts,  especially  those  for 
the  higher  number  groups,  and  also  review  multiplica- 
tion with  multipliers  in  the  decades  (10,  20,  50,  etc.). 


A good  technique  for  helping  the  slower  children 
understand  the  division  process  is  to  let  them  work 
out  problems  with  objects  and  write  dovyn  what  they 
do  for  each  step  in  computational  form.  With  the 
very  slow  children,  it  may  be  necessary  to  let  them 
take  out  one  group  at  a time  until  they  understand 
exactly  what  they  are  doing.  Have  them  start  with 
the  problem  in  the  SEE  step  on  page  68,  so  that 
they  can  proceed  from  the  manipulation  of  objects 
to  the  more  advanced  treatment  of  the  same  problem 
given  in  the  book. 

Put  50  small  objects  to  represent  toys  on  a table, 
and  let  one  child  take  out  successive  groups  of  3 
while  the  other  children  look  on  and  write  the  com- 
putation for  each  step.  This  should  show  them 
clearly  the  subtractive  nature  of  the  division  process. 
Then  suggest  that  two  or  three  groups  of  3 be  taken 
out  at  a time,  and  again  have  the  children  write  the 
computation.  Let  them  do  several  problems  in  this 
way,  if  necessary.  Most  children  will  not  need  to 
start  on  such  a primitive  level,  but  they  will  need 
to  manipulate  objects  involving  just  a few  groups 
before  they  can  solve  division  problems  at  even 
the  simplest  level  of  skill  shown  in  the  book. 

75-76  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  79-81. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

77  Thinking  straight;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  poges  81-82. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

78-84  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  82-86. 

Overview 

The  best  time  for  children  to  begin  work  with  two- 
figure  divisors  is  immediately  after  they  have  studied 
one-figure  divisors.  Such  a procedure  rounds  out  and 
completes  their  knowledge  of  the  division  process. 
It  also  gives  the  children  an  opportunity  to  enrich 
and  generalize  their  understanding  of  the  process. 
Division  with  a two-figure  divisor,  as  it  is  taught  here, 
is  not  a new  and  much  more  difficult  form  of  division, 
i’he  division  process  is  the  same  whether  the  divisor 
is  a two-figure  number  or  a one-figure  number. 


Teaching  the  whole  class 

Page  78:  Before  presenting  the  work  in  this  lesson, 
you  may  wish  to  review  multiplication  with  numbers 
jwhose  numerals  end  in  zero. 

Let  the  children  discuss  the  picture  on  page  78 
in  terms  of  the  problem.  The  children  should  under- 
stand that  there  are  864  pennies  in  the  pile,  and  that 
they  are  to  find  out  how  many  rolls  of  50  pennies 
each  can  be  made  from  the  864  pennies.  When 
they  are  interpreting  the  equation,  be  sure  they 
anderstand  that  n stands  for  the  number  of  groups 
Df  50  that  can  be  made  from  the  864  pennies. 

Remind  the  children  that  they  have  learned  to 
divide  using  a one-figure  divisor,  and  tell  them  that 
ill  division  can  be  done  in  the  same  way,  no  matter 
low  large  the  divisor  is. 

I Direct  attention  to  the  first  statement  beside 
; Picture  B.  Ask  why  10  is  a reasonable  number  of 
("oils  to  start  with,  and  how  we  know  that  10  rolls 
iivill  not  take  more  than  864  pennies.  Have  the 

:hildren  look  at  the  computation,  and  ask  someone 
t |o  read  aloud  the  statements  beside  it.  Let  the  pupils 
) iiscuss  whether  or  not  this  step  is  in  any  way 
ilifferent  from  the  first  step  when  they  divide  by 
u one-figure  number.  Be  sure  the  children  under- 
J'ltand  that  the  black  10  stands  for  10  groups  of  50 
sknnies  each,  and  that  the  black  500  stands  for  the 
Hiotal  number  of  pennies  in  the  10  groups  of  50. 

: Let  the  children  discuss  Picture  C and  explain 
Ahat  it  shows.  They  should  observe  the  10  rolls  of 
‘pennies,  and  know  that  each  roll  contains  50  pen- 

II  lies.  They  should  also  observe  that  some  pennies 
I ire  left,  but  that  it  is  impossible  to  tell  how  many. 

I Biave  them  refer  to  the  computation  to  find  out  how 
pany  pennies  are  left. 

I Page  79:  Remind  the  children  that  there  are  still 
464  pennies  to  be  put  into  rolls.  Have  them  look  at 
' picture  D and  observe  that  five  more  rolls  have  been 
hade.  Ask  why  5 is  a reasonable  number  of  rolls  to 
ry  next.  Have  the  children  explain  the  black  numer- 
als in  the  computation. 

, Next  have  the  children  look  at  the  computation 
I Reside  Picture  E,  observe  the  subtraction,  and  note 
jihat  now  114  pennies  are  left.  Ask  if  any  more  rolls 
f if  pennies  can  be  made,  and  let  a child  explain  why. 
j Have  the  children  examine  and  discuss  Picture  F. 
pey  should  observe  that  two  more  rolls  of  pennies 
jlfave  been  made.  Ask  why  2 is  a reasonable  number 
if  rolls  to  make  this  time.  Let  them  explain  what 
he  black  numerals  in  the  computation  stand  for, 
|nd  why  each  is  written  where  it  is. 

Page  80:  The  children  should  look  at  the  compu- 
tion  beside  Picture  G and  note  that  there  is  a 


remainder  of  14.  They  should  explain  what  the  14 
stands  for.  Let  them  relate  this  numeral  to  the 
picture,  which  shows  14  pennies  that  still  have  not 
been  put  into  a roll.  Ask  if  another  roll  of  pennies 
can  be  made,  and  let  a child  explain  why  not. 

Have  the  children  examine  and  discuss  Picture  H. 
Remind  them  that  they  have  been  finding  out  how 
many  rolls  of  50  pennies  can  be  made  from  864 
pennies.  Let  them  point  out  in  the  picture  the  10 
rolls  that  were  made  first,  the  5 rolls  that  were 
made  next,  and  the  2 rolls  that  were  made  last.  Tell 
them  that  these  three  groups  of  rolls  must  be  com- 
bined to  find  out  how  many  rolls  in  all  were  made. 

Call  attention  to  the  dotted  background,  which  helps 
them  see  the  three  groups  as  one.  Direct  attention  to 
the  computation  and  let  various  children  explain 
what  each  black  numeral  stands  for.  They  should 
relate  each  numeral  to  the  picture. 

Page  81:  Ask  the  children  to  read  the  problem 
at  the  top  of  the  page  and  think  about  what  the 
numerals  and  n stand  for  in  the  equation.  Have  a 
child  tell  what  they  stand  for.  As  you  work  through 
Steps  A to  E with  the  children,  have  them  answer 
the  questions  in  the  text,  verify  each  step  of  the 
computation,  explain  what  the  black  numerals  stand 
for,  and  tell  what  numerals  should  be  where  the 
screens  are.  They  should  be  able  to  explain  what 
must  be  done  with  the  partial  quotients  in  Step  E 
to  find  the  answer.  Then  have  them  read  the  equation 
at  the  bottom  of  the  page,  supply  the  name  of  the 
missing  number,  and  tell  what  each  numeral  in  the 
equation  stands  for. 

Page  82:  The  TRY  step  gives  the  children  a chance 
to  solve  division  examples  and  compare  their  solu- 
tions with  solutions  given  in  the  book.  Tell  them 
to  write  the  computational  form  for  Equations  A and 
B and  find  the  answers,  and  then  to  compare  their 
work  with  that  shown  in  the  book.  Make  it  clear  that 
their  work  may  differ  step  by  step  from  that  in  the 
book,  but  the  final  answer  must  be  that  shown  in 
the  book.  Point  out  that  the  shortest  way  of  finding 
the  answer  is  printed  in  blue  at  the  right  of  the 
page. 

Page  83:  Tell  the  children  to  work  Examples  C, 

D,  and  E as  they  did  Examples  A and  B on  page  82. 
Remind  them  that  when  they  finish  each  example, 
they  are  to  compare  their  work  with  that  shown  in 
the  book.  Encourage  them  to  work  each  example  in 
as  short  a way  as  they  can.  When  the  children  have 
finished,  discuss  with  them  the  various  ways  in 
which  they  worked  the  examples. 

Page  84:  Have  the  children  work  Problems  A and 
B and  Exercises  C to  X independently.  When  they  283 
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have  finished,  let  difterent  children  show  their  solu- 
tions on  the  chalkboard.  Each  child  should  be  able 
to  explain  and  justify  his  work.  Exercises  A to  V 
may  be  used  as  additional  practice. 

Providing  for  the  able  pupil 

The  activities  suggested  for  the  able  pupil  in  the 
Expanded  Notes  for  pages  68-74  can  be  adapted  for 
this  lesson.  (Use  the  examples  and  exercises  on 
pages  82-84.)  The  objective  again  is  to  acquire 
skill  in  estimating  the  largest  possible  partial  quotient. 
Encourage  the  children  to  use  decade  numbers  in 
estimating  as  often  as  possible. 

Helping  the  slow  learner 

The  activities  suggested  for  the  slow  learner  in 
the  Expanded  Notes  for  pages  68-74  can  be  adapted 
for  use  with  this  lesson.  The  objective  is  to  help 
the  child  understand  the  subtractive  nature  of  division 
and  to  understand  what  each  numeral  in  his  compu- 
tation stands  for.  Be  sure  that  these  children  know  the 
multiplication  and  division  facts  and  know  how  to 
multiply  with  numbers  whose  numerals  end  in  zero. 

84-85  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  87-88. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

86-88  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  88-90. 

Teaching  the  whole  class 

You  will  find  it  helpful  to  have  on  hand  cards  or 
other  objects  to  represent  tickets  and  200  pennies 
(real  or  play  money). 

The  most  important  thing  in  this  lesson  is  to 
develop  a thorough  understanding  of  the  problem 
situation,  so  that  the  child  may  interpret  his  answer 
correctly  after  computing.  The  only  way  the  child 
can  work  division  problems  that  involve  dollars  and 
cents  is  to  ignore  or  eliminate  the  point  and  dollar 
sign  while  he  is  computing.  Consequently,  when  he 
arrives  at  the  answer,  he  is  faced  with  the  problem 
of  what  to  call  it.  Is  it  cents,  or  is  it  dollars  and  cents? 
Does  it  represent  objects  or  people?  If  there  is  a 
remainder,  what  does  the  remainder  represent? 

No  child  can  answer  such  questions  sensibly  unless 
he  knows  from  the  beginning  exactly  what  he  is  trying 
to  find  out.  Frequently,  however,  what  he  is  trying 
to  discover  and  does  discover,  through  the  compu- 
284  tation,  is  the  answer  to  a question  that  has  not  been 


directly  asked.  For  example,  the  problem  may  put 
the  question  this  way:  “How  many  tickets  at  $.22 
each  can  Sally  buy  with  $2.00?”  In  order  to  under- 
stand this  situation,  the  child  must  be  able  to  relate 
the  known  and  unknown  quantities  in  it  to  the  three 
parts  of  a division  equation:  the  total  amount,  the  size 
of  the  equal  groups,  and  the  number  of  equal 
groups.  Before  he  can  make  the  equation,  he  must 
decide  whether  the  quantity  to  be  found  represents 
the  size  of  each  group  or  the  number  of  equal  groups 
The  form  of  the  equation  will  depend  upon  whethei 
the  unknown  quantity  represents  the  number  of  equa 
groups  (quotitive  or  “measurement”  division)  or  the 
size  of  the  equal  groups  (partitive  division).  Wher 
he  computes  to  solve  a problem  in  quotitive  division 
he  must  also  be  able  to  associate  his  answer  (the 
number  of  equal  groups  he  found)  with  the  concrete 
aspects  of  the  problem  situation,  (For  example,  the 
number  of  groups  of  $.22  contained  in  $2.00  i; 
associated  with,  or  corresponds  to,  the  number  o 
tickets  Sally  can  buy.) 

If  the  child  knows  that  the  question  “How  manj 
tickets  at  $.22  each  can  Sally  buy  with  $2.00?”  maj 
be  restated  as  “How  many  groups  of  22  pennies  an 
contained  in  200  pennies?”  he  will  be  able  to  make 
the  correct  equation,  compute,  and  interpret  hi: 
answer.  In  thinking  out  this  problem,  he  will  see  tha 
22  pennies  is  the  size  of  the  group,  200  pennies  thi 
total  amount,  and  that  the  unknown  number  (te 
be  discovered  through  computation)  is  the  numbe 
of  groups  of  22  pennies  contained  in  200  pennies 
He  can  then  formulate  the  equation  200-:-22=r 
When  he  finishes  his  computation,  he  will  know  tha 
in  200  pennies  there  are  9 groups  of  22  pennies  wit 
2 pennies  left  over.  Because  he  knows  that  22  pennie 
(or  $.22)  is  the  amount  needed  to  buy  1 ticket,  h 
should  have  no  difficulty  in  interpreting  his  answe 
correctly  as  9 tickets  (the  number  of  tickets  that  cai 
be  bought  with  9 groups  of  22  pennies),  and  th 
remainder  will  be  seen  as  2 pennies  and  not  as 
tickets. 

In  Seeing  Through  Arithmetic  3,  pages  92  and  9: 
children  are  taught  to  make  a correspondence  b( 
tween  groups  of  money  and  the  objects  such  grouf 
of  money  would  buy,  between  groups  of  objects  an 
the  containers  needed  to  hold  groups  of  this  size,  et( 
This  work  is  reviewed  on  pages  66  and  67  of  Seein 
Through  Arithmetic  4.  If  some  children  fail  to  mak 
this  correspondence  easily  in  the  problem  on  pag 
86  in  this  book,  even  after  seeing  it  demonstrate 
with  objects  matched  against  groups  of  pennies,  yo 
may  find  it  necessary  to  review  these  two  earli( 
lessons.  Have  the  pupils  match  objects  with  penni( 


in  very  simple  divisive  situations  until  they  under- 
jstand  the  correspondence  (page  86)  between  the 
jnumber  of  groups  of  22  pennies  and  the  number 
iof  tickets  Sally  can  buy. 

i In  this  program,  the  division  basic  facts  are  taught 
by  means  of  the  “measurement,”  or  quotitive,  type 
ot  situation.  In  this  situation,  the  number  of  equal 
[groups  is  to  be  found.  The  teaching  of  the  division 
‘Iprocess  also  is  based  upon  the  “measurement”  type 
,bf  divisive  action — that  is,  groups  of  known  size 
!:(the  divisor)  are  taken  away,  or  subtracted,  from 
the  original  group  (the  dividend). 

I The  problem  on  page  86  involves  the  “measure- 
ment” divisive  idea.  When  the  amounts  are  expressed 
in  pennies,  the  equation  is  200-^22  = n,  and  the  divi- 
sor, 22,  represents  the  number  of  pennies  each  ticket 
posts. 

ij  In  problems  of  the  “sharing”  type  (partitive  divi- 
sion), the  situation  is  different,  as  is  shown  by  the 
1 problem  on  page  87.  In  this  type  of  problem  the 
;ize  of  the  equal  groups  (the  divisor)  is  unknown. 
When  the  amounts  are  expressed  in  pennies,  the 
equation  is  200-^n  = 22.  The  22  in  this  equation 
•epresents  the  number  of  groups  (of  pennies),  of 
ipqual  but  unknown  size,  that  each  of  the  22  boys 
Ij  jvill  pay  for  his  share.  There  will  be  one  group 
Uf  pennies  for  each  boy.  In  the  computation,  how- 
l|<jver,  the  divisor,  22,  represents  the  size  of  the  group 
l-emoved  from  the  total  supply  in  each  round  of 
Sharing.  (Each  time  the  22  boys  gave  a penny  apiece, 

' ;i  group  of  22  pennies  was  removed  from  the  total 
I amount  to  be  shared.)  As  in  the  problem  on  page 
I'pb,  the  computation  is  done  to  discover  how  many 
jigroups  of  22  are  contained  in  200, 

The  difference  between  these  two  problems  lies 
|n  the  meanings  of  the  concrete  aspects  of  the  situa- 
tions. This  difference  can  be  shown  in  a meaningful 
jiyay  by  demonstrating  these  problem  situations  and 
[ heir  solutions  with  objects.  In  the  first  problem, 
"he  groups  of  22  that  are  removed  from  200  remain 
[i'ntact,  since  the  correspondence  is  22  to  1 (22 
li Jennies  to  1 ticket).  But  in  the  second  problem,  the 
|i  groups  of  22  that  are  removed  from  the  200  are 
Immediately  partitioned  among  22  boys,  since  the 
i prrespondence  is  22  to  22  (22  pennies  to  22  boys, 
j j)r  22  pennies  shared  by  22  boys) . In  this  problem  the 
mswer  (9  groups  of  22  with  a remainder  of  2) 
■i'epresents  9 rounds  of  sharing.  Since  the  children 
Jjan  see,  in  a demonstration  with  pennies,  that  in 
;i)ne  round  of  sharing  each  boy  paid  1 penny,  they 
•ihould  recognize  without  difficulty  that  in  9 rounds 
j )f  sharing  each  boy  will  pay  9 pennies  and  that  2 
^.  Jennies  will  be  left  over. 


Page  86:  When  the  children  have  read  the  problem 
and  have  studied  Picture  A,  let  someone  count  the 
money  in  the  picture  and  relate  it  to  the  problem. 
Then  discuss  the  meaning  of  the  numerals  in  the 
equation.  Ask  which  numeral  represents  the  total 
amount,  and  have  a child  relate  this  numeral  to 
the  problem  and  to  the  picture.  Ask  which  numeral 
represents  the  size  of  the  equal  groups.  (You  may 
remind  the  children,  if  you  like,  that  the  numeral 
following  the  division  sign  in  an  equation  always 
represents  the  size  of  the  equal  groups.)  Let  a 
child  relate  this  numeral  to  the  problem.  Ask  what 
n represents,  and  bring  out  the  fact  that  since  the 
numerals  in  a division  equation  always  stand  for 
the  total  amount,  the  size  of  the  equal  groups,  and 
the  number  of  equal  groups  (in  that  order),  the 
unknown  numeral  in  this  equation  must  represent  the 
number  of  groups.  Ask  why  finding  the  number  of 
groups  (of  pennies)  will  tell  how  many  tickets  Sally 
can  buy.  If  necessary,  you  might  say  something  like 
this: 

We  know  that  $2.00  is  the  total  amount.  We  know, 
too,  that  22  cents  is  the  size  of  the  equal  groups. 
Do  we  know  how  many  groups  of  22  cents  there 
are  in  $2.00?  Isn’t  that  what  we  have  to  find  out? 
Is  22  cents  the  same  as  22  pennies?  How  many 
tickets  can  Sally  buy  with  one  group  of  22  pennies? 
Can  Sally  buy  as  many  tickets  as  there  are  groups 
of  22  pennies  in  $2.00?  Why  can  you  think  of 
$2.00  as  200? 

Ask  a child  how  many  pennies  there  are  in  one 
dollar  and  how  many  there  are  in  two  dollars. 
Direct  attention  to  Picture  B and  explain  that  it 
shows  all  the  money  in  Picture  A changed  into 
pennies.  Tell  the  children  that  when  they  compute 
with  dollars  and  cents,  they  can  omit  the  dollar 
sign  and  point  from  the  computation  if  they  think 
of  all  the  money  as  changed  into  pennies. 

Then  direct  attention  to  Picture  C and  ask  why  the 
pennies  in  the  picture  are  being  put  into  groups  of 
22.  Be  sure  the  pupils  observe  that  the  first  group  of 
22  is  being  made.  Let  a child  relate  the  22  in  the 
computation  to  the  picture.  Ask  again  how  many 
pennies  are  needed  to  buy  1 ticket.  Let  another  child 
relate  the  200  in  the  computation  to  all  the  pictures, 
to  the  text  in  Problem  A,  and  to  the  equation.  Let 
another  child  relate  the  22  in  the  computation  to  the 
problem  and  the  equation.  Have  the  pupils  verify 
the  computation  and  explain  the  significance  of  the 
answer.  Be  sure  they  understand  that  the  9 repre- 
sents the  number  of  groups  of  22  pennies  that  are 
contained  in  200  pennies,  and  that  2 pennies  are 
left  over.  Let  a child  explain  how  we  know  that  these 
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9 groups  of  pennies  will  buy  9 tickets.  Let  another 
child  explain  why  the  remainder,  2,  stands  for 
pennies  and  not  tickets. 

Page  87:  Have  the  children  read  the  problem  and 
tell  which  numeral  represents  the  total  amount.  Help 
them  see  that  Picture  A shows  this  amount.  Ask 
where  the  numeral  that  represents  the  size  of  the 
equal  groups  is  written  in  a division  equation.  Have 
them  tell  what  n represents  in  this  equation  and 
how  we  know  that  this  numeral  must  stand  for  money 
and  not  boys  or  books.  Ask  the  children  if  any  of  the 
numbers  they  know  to  start  with  in  this  problem  are 
the  same  as  any  of  the  numbers  they  knew  to  start 
with  in  the  preceding  problem.  Help  the  children 
discover  the  difference  between  these  two  problems. 
You  may  ask  such  questions  as  the  following: 

What  were  you  trying  to  find  in  the  problem  on 
page  86?  What  did  you  find  when  you  computed? 
What  did  the  result  of  the  computation  tell  you? 
Did  you  know  how  many  equal  groups  there  were? 
What  did  the  22  stand  for?  Is  that  what  the  22 
stands  for  in  this  new  problem?  What  do  you  want 
to  find  in  this  problem?  Do  you  know  how  many 
equal  groups  there  are?  Do  you  know  the  size  of 
each  of  these  groups?  What  does  the  22  stand  for 
in  this  problem?  What  will  it  stand  for  in  the 
equation? 

Lead  the  children  to  see  why  the  number  of  equal 
groups  in  the  equation  is  the  same  as  the  number  of 
boys.  (If  22  boys  share  the  cost  of  the  $2.00  book 
equally,  each  will  contribute  an  equal  number  of 
pennies.  Since  there  are  22  boys,  there  will  be  22 
equal  groups  of  pennies.)  Let  the  children  discover 
that  since  we  do  not  know  how  many  pennies  are 
going  to  be  in  each  of  these  22  groups,  we  cannot 
make  any  complete  group  immediately  with  objects. 
Show  the  children  how  the  groups  are  built  up  grad- 
ually. The  best  way  to  show  this  is  by  a demonstra- 
tion with  200  pennies  (real  or  play  money).  You 
may,  however,  use  markers  instead. 

Put  200  pennies,  piled  in  groups  of  5,  on  a table 
where  everyone  can  see  what  is  happening.  Touch 
each  group  of  five  pennies  and  let  the  children  count 
aloud  to  verify  the  amount.  Then  put  all  the  pennies 
in  a pile.  Tell  the  children  that  this  pile  contains  the 
same  number  of  pennies  that  the  boys  need  to  buy 
the  book.  Ask  how  the  22  boys  can  find  out  how 
many  pennies  each  must  give  if  they  are  to  share  the 
cost  of  the  book  equally.  Someone  will  probably  sug- 
gest that,  to  start  with,  one  penny  should  be  taken 
from  the  200  pennies  for  each  boy.  Let  a child  do 
this,  counting  aloud  so  that  the  children  know  that 
286  the  correct  number  of  ‘pennies  is  being  taken  from 


the  total  supply.  Have  the  child  put  the  pennies  i 
a row  on  the  table.  Be  sure  the  children  understan 
that  a group  of  22  pennies,  one  penny  for  each  of  th 
22  boys,  was  taken  from  the  200  pennies.  Put  th 
problem  on  the  board  in  computational  form  an 
explain  that  the  divisor  represents  the  group  of  2 
pennies  that  will  be  taken  away  from  the  200  pennie 
in  one  round  of  sharing. 

Let  the  children  discover  that  they  could  go  oj 
taking  out  groups  of  22  until  all  the  pennies  ha 
been  equally  divided,  but  that  it  would  take  a Ion 
time.  Ask  for  suggestions  as  to  how  the  sharin 
process  might  be  speeded  up.  Then  put  back  th 
pennies  that  have  been  taken  out,  and  ask  anothe 
child  to  start  over,  this  time  taking  out  a larger  grou 
for  each  of  the  22  boys.  If  you  wish  to  have  thi 
demonstration  follow  the  computation  in  the  boo 
step  by  step,  tell  the  child  who  is  taking  out  th 
pennies  to  take  out  a group  of  9 for  each  of  th 
22  boys.  Ask  the  class  how  many  pennies  in  a 
have  been  taken  from  the  total  supply.  Ask  ho\ 
many  rounds  of  sharing  each  group  of  9 represent: 
Write  these  numerals  on  the  board,  and  later  on  k 
the  children  compare  them  with  those  in  the  bool 
Ask  how  many  pennies  are  left.  Ask  if  there  ai 
enough  pennies  left  for  each  of  the  22  boys  to  giv 
another  penny.  Get  someone  in  the  class  to  explai 
that  the  2 pennies  left  are  the  remainder.  Write  th 
numeral  2 on  the  board. 

Next,  direct  attention  to  Pictures  B,  C,  and  D an 
to  the  computation.  Let  the  children  take  turns  re 
lating  each  picture  to  the  computation.  Copy  th 
computation  on  the  board  and  let  someone  explai 
each  numeral  in  it.  Then  go  back  to  the  equatio 
and  let  a child  read  it,  supplying  the  name  of  th 
missing  number  and  explaining  what  it  means. 

Slow  pupils  may  need  to  go  through  a number  c 
similar  examples,  taking  out  groups  one  at  a time 
then  two  at  a time,  etc.,  before  going  on  to  the  pro! 
lems  on  page  88. 

Page  88:  Discuss  Problem  A with  the  class.  L( 
someone  explain  what  would  happen  if  Patsy  decide 
to  take  out  one  penny  at  a time  for  each  of  th 
presents.  (A  group  of  6 pennies  would  be  remove 
from  the  total  amount.)  Let  the  children  tell  whj 
information  they  have  been  given  in  this  problem  £ 
well  as  what  they  must  find  out.  Let  someone  explai 
why  430  can  be  divided  by  6 in  the  computation.  L( 
a child  show  how  to  do  this  computation  on  th 
board,  and  have  another  child  explain  what  th 
answer  and  the  remainder  represent.  If  you  think 
is  necessary,  let  one  of  the  children  use  pennies  1 
show  what  has  happened. 


Discuss  Problem  B in  detail  also.  Have  the  children 
do  the  computation  on  their  papers;  then  discuss  the 
answer. 

For  Problem  C,  let  the  children  tell  what  must  be 
' discovered  by  the  computation,  what  the  numerals  in 
the  equation  represent,  and  why  the  number  of 
groups  of  35  pennies  can  be  translated  into  packages 
of  paper.  Let  someone  explain  why  the  remainder 
stands  for  money  and  not  packages  of  paper. 

Let  the  children  work  Problems  D to  L by  them- 
selves. Tell  them  to  think  about  the  problem,  decide 
what  must  be  discovered,  write  the  proper  equation, 
do  the  computation,  and  then  rewrite  the  equation, 
filling  in  the  missing  numeral.  Provide  answers  so 
jthat  pupils  may  verify  their  work  when  it  has  been 
(Completed.  Then  note  which  problems  proved  to  be 
,most  troublesome,  and  discuss  them  with  the  whole 
jclass. 

iProviding  for  the  able  pupil 

lActivity  15,  the  “Make  up  a problem”  game  described 
on  page  363,  may  be  adapted  to  provide  experience 
with  partitive  division  involving  money.  The  child 
I Who  is  “It”  writes  on  the  chalkboard  an  equation 
I with  the  first  numeral  expressing  dollars  and  cents,  n 
I following  the  division  sign,  and  a numeral  for  the 
I number  of  groups.  He  calls  on  another  child,  who 
I makes  up  a problem  to  fit  the  equation  and  finds 
I the  answer. 


Helping  the  slow  learner 

Let  slow  learners  make  up  division  problems  involv- 
ing dolars  and  cents  in  which  the  size  of  groups  must 
be  found.  Amounts  used  in  the  problems  should  be 
small  enough  so  that  the  sharing  action  can  be  easily 
demonstrated  with  real  or  play  money. 


^ 89-90  Using  arithmetic;  Checking  up 

Lesson  Briefs  for  these  lessons  ore  on  pages  91-92. 

i Expanded  Notes  are  not  considered  necessary  for 
' I Lese  lessons. 

?1  Keeping  skillful 

: ^ lesson  Briefs  for  this  lesson  ore  on  page  93. 

1 Expanded  Notes  other  than  provision  for  the  able 
I bupil  are  not  considered  necessary  for  this  lesson. 

f Providing  for  the  able  pupil 

: \ble  pupils  should  be  encouraged  to  improve  their 
I iolutions  of  division  problems  by  using  larger  partial 
I fuotients  and  fewer  steps.  Any  of  the  following 
ictivities  will  contribute  toward  this  end. 


Make  a set  of  8"  x 10"  cards.  On  one  side  of 
each  card  put  a division  example  written  in  compu- 
tational form  and  on  the  other  side  put  the  largest 
possible  partial  quotient  ending  in  zero.  Arrange 
the  cards  so  that  the  examples  become  progressively 
more  difficult.  Hold  up  the  cards  one  by  one,  and 
ask  the  children  to  look  at  each,  decide  what  the 
answer  will  be,  and  write  their  estimates.  Explain  that, 
when  estimating,  it  is  better  to  give  an  answer  that  is 
a little  too  small  than  one  that  is  a little  too 
large.  When  you  have  held  up  five  or  six  examples, 
show  the  answers.  Let  the  children  compare  and 
discuss  their  estimates. 

Then  show  another  series  of  more  difficult  ex- 
amples. Let  the  pupils  estimate  and  compare  their 
estimates  with  the  partial  quotients  on  the  back  of 
the  cards.  Ask  them  whether  they  think  their  esti- 
mates have  improved. 

After  the  children  have  had  some  practice  in  esti- 
mating quotients,  you  may  let  them  have  a spell- 
down. Choose  two  teams  of  children  of  about  the 
same  achievement  level.  Prepare  a set  of  8"  x 10" 
cards  on  which  division  examples  in  computational 
form  are  written  on  one  side  and  the  largest  possible 
partial  quotients  on  the  other.  The  examples  should 
all  require  approximately  the  same  level  of  skill. 
For  example,  none  should  have  a divisor  as  small 
as  2,  with  a two-figure  quotient;  none  should  be 
more  difficult  than  the  children  have  already  worked. 
There  must  be  at  least  as  many  cards  with  different 
examples  on  them  as  there  are  children,  because  no 
example  should  be  used  twice  in  the  same  game. 

Show  a card  to  the  first  child  on  a team,  and  let 
him  give  an  estimated  partial  quotient.  This  estimate 
must  be  either  the  largest  possible  partial  quotient  or 
less.  If  the  estimate  is  larger  than  the  correct  quotient, 
the  child  is  out  of  the  game.  If  the  first  child  gives 
an  acceptable  estimate  (one  that  is  the  same  or 
less  than  the  computed  quotient),  show  the  same 
card  to  the  first  child  on  the  second  team  and  ask 
him  if  he  can  give  a better  estimate.  If  his  estimate 
is  closer  to  the  largest  possible  partial  quotient,  the 
first  child  is  out.  If  it  is  not,  the  child  on  the  second 
team  is  out.  If  he  accepts  the  first  child’s  estimate,  let 
him  estimate  the  quotient  for  another  example;  then 
give  the  second  child  on  the  first  team  a chance  to 
accept  or  correct  it.  Continue  the  game,  using  the 
above  procedures,  until  each  pupil  has  had  a turn,  or 
until  all  the  children  but  one  are  out.  If  a child  is  out 
because  he  overestimates  a quotient,  do  not  use  that 
card  for  the  next  child  on  the  other  team,  since  he 
has  a clue  to  the  answer  and  has  had  longer  to  think 
about  it. 


Expanded  notes  89-91 
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Be  sure  the  children  understand  that  they  are  not 
trying  to  give  the  complete  answers  in  this  game, 
but  are  just  trying  to  estimate  the  largest  first  partial 
quotient.  Give  each  child  the  same  amount  of  time 
to  give  his  answer.  If  a child  does  not  answer  in  the 
allotted  time,  he  is  out,  and  the  next  card  in  the  set 
is  shown  to  the  next  child  on  the  other  team. 


CHARTING  THE  COURSE 

Changing  measures 


By  the  time  children  have  reached  the  fifth  grade,  most 
of  them  have  had  considerable  experience  with  meas- 
urement. They  have  measured  lengths,  weight,  capacity, 
time,  and  temperature.  They  know  some  of  the  common- 
est equivalents,  such  as  3 feet  equal  1 yard.  In  an  in- 
structional program  in  arithmetic  it  is  desirable  to  check 
up  on  this  knowledge  from  time  to  time,  to  reteach  facts 
or  principles  that  have  been  forgotten,  and  to  extend 
the  pupils’  knowledge.  Seeing  Through  Arithmetic  5 
provides  materials  for  these  purposes  on  pages  92-95. 

In  Seeing  Through  Arithmetic  4,  pupils  are  shown  how 
to  analyze  situations  that  involve  changing  measures 
to  larger  or  smaller  units.  Suppose  a quantity  measured 
in  quarts  (for  example,  7 quarts)  is  to  be  expressed  in 
pints.  Each  quart  may  be  thought  of  as  replaced  by  a 
group  of  2 pints.  This  suggests  multiplying  2 by  7.  On 
the  other  hand,  suppose  a quantity  measured  in  pints 
(for  example,  18  pints)  is  to  be  expressed  in  quarts. 
Since  it  takes  2 pints  to  make  one  quart,  the  18  pints 
may  be  thought  of  in  groups  of  2.  This  suggests  finding 
how  many  groups  of  2 are  in  18,  and  this  is  quotitive 
division.  These  ideas  are  retaught  on  page  94. 

Up  to  this  point,  in  problems  requiring  conversion  from 
one  unit  to  another,  the  data  have  been  so  restricted 
that  only  multiplication  basic  facts  or  division  basic 


facts  were  needed.  Now,  however,  the  pupils  can  apply 
the  multiplication  and  division  processes  to  conversior 
problems.  Thus  to  change  1440  seconds  to  minutes,  they 
can  divide  1440  by  60.  Pages  94  and  95,  therefore,  pro- 
vide problems  for  thus  extending  the  abilities  of  the 
pupils  to  deal  with  measurement  situations. 


92-95  Looking  back;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  are  on  pages  94-97. 

Expanded  Notes  other  than  suggestions  for  the  able 
pupil  and  help  for  the  slow  learner  are  not  considered 
necessary  for  these  lessons. 

Providing  for  the  able  pupil 

The  able  pupils  will  probably  have  no  difficulty  in 
working  with  the  lesson  on  measurement  equivalents 
and  abbreviations.  As  soon  as  they  finish,  you  might 
let  them  work  the  first  crossword  puzzle  in  Activity 
27,  page  370,  and  the  cross  number  puzzle  suggested 
below  for  the  slow  learners  (Activity  28,  page  371) 
and  then  let  them  try  making  a crossword  puzzle 
If  acceptable,  these  crossword  puzzles  could  be  used 
by  the  slow  learners. 

The  abler  pupils  should  enjoy  doing  independent 
reading  on  measurement  to  discover  how  oui 
measures  evolved.  Children’s  encyclopedias  and  the 
book  How  Much  and  How  Many*  may  be  used  as 
sources.  The  findings  can  be  presented  to  the  class 
in  any  one  of  several  ways — dramatizations,  qui2 
programs,  mural  designs,  etc. 

Helping  the  slow  learner 

Crossword  and  cross  number  puzzles  can  be  used  to 
give  children  a review  of  measurement  equivalents 
and  abbreviations  in  a way  that  they  will  enjoy. 
See  Activity  27  (page  370)  and  Activity  28  (page 
371)  for  sample  puzzles. 

Scrambled  sentences  also  can  help  children  become 
familiar  with  measurement  ideas  such  as  abbrevia- 
tions and  equivalents.  A set  of  scrambled  sentences 
with  answers  is  provided  below.  Each  item  consists 
of  two  scrambled  sentences  which  the  children  are  to 
unscramble.  Write  sets  like  these  (without  the 
answers)  on  4"  x 6"  cards,  and  let  the  children  work 
them  in  their  spare  time. 

A.  equals  three  yard  feet  one  things  one  12  equals 
dozen 

(One  yard  equals  three  feet.  One  dozen  equals 
12  things.) 

*How  Much  and  How  Many  (The  Story  of  Weights  an( 
Measures)  by  Jeanne  Bendick.  Whittlesey  House,  McGraw 
Hill  Book  Co.,  Inc.,  New  York,  New  York. 


B.  equal  a one  of  pints  tbs.  quart  is  is  short  writing 
two  way  to  tablespoonful 

(One  quart  is  equal  to  two  pints.  Tbs.  is  a short 
way  of  writing  tablespoonful.) 

C.  used  0°  time  boils  is  above  to  212°  tell  water 
a at  clock 

(A  clock  is  used  to  tell  time.  Water  boils  at  212° 
above  0°.) 

D.  cup  pints  8 equals  8 equal  gallon  ounces  1 fluid  1 
(8  fluid  ounces  equal  1'  cup.  1 gallon  equals  8 
pints;  or  1 cup  equals  8 fluid  ounces.  8 pints 
equal  1 gallon.) 

E.  the  dry  for  32  c.  bushel  abbreviation  equal  cup 
quarts  is  1 

(The  abbreviation  for  cup  is  c.  32  dry 
quarts  equal  1 bushel.) 


^any  problems  involve  two  or  more  computational 
^ processes  to  obtain  the  answer.  For  example:  “Tony 
P fought  2 cards  of  fish  hooks  with  10  hooks  on  each 
; lard.  Jim  bought  2 cards  of  fish  hooks  with  12  hooks 
n in  each  card.  How  many  fish  hooks  did  the  boys  buy 
i n all?”  This  is  a multiple-step  problem  that  may  be 
i olved  by  multiplying  twice  and  then  adding.  “Multiple- 
I tep,”  as  used  here,  refers  not  to  the  details  of  the 
):  jrocesses,  but  to  the  number  of  successive  complete 
lasic  operations  (addition,  subtraction,  multiplication, 
Hvision)  required  to  obtain  the  answer. 

In  the  past  teachers  have  very  often  introduced 
r Ultiple-step  problems  without  first  encouraging  the 
1 Ihildren  to  “see  where  they  are  going.”  In  the  problem 
1 uoted  above,  for  example,  they  would  multiply  10 
y 2 to  find  how  many  fish  hooks  Tony  bought.  Then 
\s  ley  would  multiply  12  by  2 to  find  how  many  fish 
I ooks  Jim  bought.  They  might  recognize  dimly  that 


in  the  end  these  two  products  would  have  to  be  com- 
bined by  addition,  but  in  a very  real  sense,  they  failed 
to  see  the  problem  clearly  as  a whole  from  the  begin- 
ning. It  is  true  that  abler  pupils  gradually  gained  this 
foresightedness  through  experience  with  many  similar 
problems,  but  for  many  pupils  the  solving  of  multiple-step 
problems  has  been  a more  or  less  blind  procedure. 

If  pupils  are  to  succeed  with  multiple-step  problems, 
they  must  learn  from  the  beginning  how  to  analyze  the 
problem  situation  as  a whole  before  rushing  into  com- 
putation. One  way  to  focus  attention  on  the  total  situa- 
tion is  to  consider  the  equation  that  expresses  it  in 
symbols.  In  the  example  above,  the  form  of  this  equa- 
tion is  indicated  by  writing  H + B = n.  Here  the  first 
“screen”  (B)  represents  the  number  of  fish  hooks  Tony 
bought,  and  the  second  screen  represents  the  number 
Jim  bought.  The  form  of  the  equation  shows  that  these 
two  numbers  are  to  be  added  to  find  the  number  of 
fish  hooks  bought  by  both  boys.  (See  page  96  of  Seeing 
Through  Arithmetic  5.)  This  form  makes  clear  that  two 
numbers,  both  as  yet  unknown,  must  be  found  before 
the  important  final  step  of  addition  can  be  carried  out. 
Finding  the  number  of  fish  hooks  Tony  bought  is,  of 
course,  a simple  one-step  multiplication  problem.  Find- 
ing the  number  of  Jim’s  fish  hooks  is  a similar  problem. 
Usually,  these  separate  one-step  problems  are  not  the 
source  of  the  difficulty  in  multiple-step  problems.  What 
puzzles  the  pupils  is  how  the  situation  as  a whole  is  to 
be  put  together. 

It  is  important  to  observe  that  many  multiple-step 
problems  can  be  seen  and  solved  in  more  than  one 
way.  For  example:  “Tony  fished  for  35  minutes  in  the 
morning  and  45  minutes  in  the  afternoon.  He  did  this 
every  day  for  3 days.  For  how  many  minutes  in  all  did 
he  fish  during  the  3 days?”  One  way  of  viewing  this 
situation  is  to  observe  that  all  3 days  are  alike;  so 
multiplying  the  combined  morning  and  afternoon  pe- 
riods by  3 will  give  the  answer.  This  analysis  may  be 
shown  by  writing  3XB  = n.  This  leads  to  adding  45 
and  35,  and  then  multiplying  the  sum,  or  80,  by  3. 
Another  way  of  viewing  the  situation  is  to  see  that  the 
3 mornings  are  alike,  and  the  3 afternoons  are  alike, 
and  that  the  final  answer  can  be  found  by  adding  all 
of  the  morning  time  to  all  of  the  afternoon  time.  This 
analysis  may  be  shown  by  writing  ■ + B = n,  and 
leads  to  multiplying  35  by  3,  then  multiplying  45  by  3, 
and  finally  adding  these  products  (105+135  = n).  Either 
method  of  solution  is  acceptable. 


k 
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Among  two-step  problems,  those  that  involve  finding 
averages  are  of  special  interest.  The  idea  of  average 
is  very  widely  used,  and  children  need  an  understand- 
ing of  averages  for  use  in  work  and  play,  both  in  school 
and  out.  Too  often  they  are  merely  given  d rule:  Add 
the  numbers,  and  then  divide  the  sum  by  the  number 
of  numbers  that  were  added. 

Fundamentally,  an  average  is  a single  number  that 
is  used  in  place  of  a whole  set  of  numbers.  As  a simple 
example,  consider  what  single  number  might  be  used 
to  replace  8,  12,  19,  and  21  and  yet  not  change  the 
total  (8+12  + 19  + 21).  It  is  not  immediately  obvious 
that  15  is  a good  answer.  If,  however,  the  original 
numbers  are  thought  of  as  measures  of  length  (for  ex- 
ample, the  length  of  4 sticks),  the  total  length  would 
be  60.  If  this  length  were  divided  equally  (that  is, 
partitioned)  among  the  4 lengths,  each  would  be  15 
units  long.  Actually,  the  length  8 is  7 units  under  the 
average,  and  12  is  3 units  under  it.  Together,  they  are 
10  units  under  the  average.  The  length  19  is  4 units 
over  the  average,  and  21  is  6 units  over  it;  so  together 
these  are  10  units  over  the  average.  Thus  the  10  units 
of  shortage  below  the  average  are  balanced  by  the 
10  units  of  extra  length  above  it.  This  will  be  true  only 
when  15  is  used  as  “the  average.” 

When  the  meaning  of  average  is  understood  as  sug- 
gested above,  finding  the  average  may  be  seen  as  a 
two-step  problem.  In  the  first  step,  all  of  the  measures 
are  combined — this  is  an  additive  situation.  The  sum 
is  then  partitioned,  or  separated,  into  as  many  equal 
parts  as  there  are  measures  originally.  In  some  situa- 
tions the  sum  is  already  known,  and  only  the  partition- 
ing remains  to  be  done.  In  Seeing  Through  Arithmetic  5, 
pages  101-104  may  be  used  to  develop  the  idea  of 
average  so  that  children  will  be  able  to  understand 
as  well  as  compute  averages. 

In  solving  problems  by  division,  a question  often 
arises  about  what  to  do  with  the  remainder.  There  is 
no  single  way  to  handle  this  situation,  and  no  single 
“rule”  can  be  applied  in  all  cases.  It  is  necessary  to 
think  about  the  meaning  of  the  remainder  in  each  par- 
ticular problem  situation,  and  to  use  judgment  in  using 
the  remainder  in  the  solution.  Pages  105-106  of  Seeing 
Through  Arithmetic  5 focus  attention  upon  the  need  for 
judgment  in  using  the  remainder.  Later,  after  fractions 
have  been  studied,  other  ways  of  handling  the  remain- 
der can  also  be  considered.  Using  the  remainder  to  make 
a fraction  is  not  taught  until  fractions  have  been  taught. 


96-100  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  98-101. 

Overview 

This  lesson  presents  the  multiple-step  problem.  Solu- 
tion of  such  a problem  requires  a grasp  of  the  master 
situation  and  the  writing  of  a “master”  equation 
necessitated  by  this  overall  view.  This  equation  must 
express  the  principal  action — additive,  subtractive, 
multiplicative,  or  divisive — that  solution  of  the  prob- 
lem requires.  Additive  action  is  expressed  by  the 
overall  equation  ■+H  = n on  page  96.  The  screens 
stand  for  the  numbers  that  must  be  found  before  the 
equation  can  be  solved  and  the  value  of  n (the  an- 
swer required  by  the  problem)  determined. 

The  master  equation  21  — ■ = n,  on  page  98,  ex- 
presses the  subtractive  action  of  the  question  asked 
in  the  problem.  The  presence  of  one  screen  indicates 
that  only  one  number  has  to  be  found  before  the 
equation  can  be  solved.  Multiplicative  and  divisive 
actions  are  expressed  by  the  two  master  equations, 
3 X E = n and  $4.20  H = n,  on  page  99. 

It  should  be  noted  that  the  so-called  “steps”  in 
a multiple-step  problem  are  the  separate  procedures 
the  child  must  go  through  to  find  the  numeral  he 
will  use  in  the  equation  for  the  problem  he  is  solving. 
Teaching  the  whole  class 

Page  96:  Tell  the  children  to  read  Problem  A.  Then 
have  them  look  at  Picture  A and  identify  the  cards 
of  fish  hooks.  They  should  see  that  the  hooks  on 
the  red  cards  are  Tony’s  (10  hooks  on  each  card) 
and  that  those  on  the  yellow  cards  are  Jim’s  (12 
hooks  on  each  card). 

Point  out  to  the  class  that  the  question  asked  ir 
the  problem  indicates  a combining  action,  and  gel 
the  children  to  see  that  to  find  the  answer,  the  un 
known  number  of  Tony’s  fish  hooks  and  the  unknowi 
number  of  Jim’s  fish  hooks  must  be  combined. 

Turn  attention  next  to  Picture  B and  the  reading 
material  opposite.  The  dotted  background  in  th( 
picture  suggests  that  Jim’s  fish  hooks  and  Tony’s 
fish  hooks  are  to  be  thought  of  as  combined.  The 
equation  at  the  right  represents  the  combining  situa- 
tion in  symbols.  A red  screen  is  used  to  stand  foi 
the  unknown  number  of  Tony’s  fish  hooks,  and  < 
blue  screen  is  used  to  stand  for  the  unknown  numbe 
of  Jim’s  fish  hooks.  The  n,  of  course,  stands  for  th( 
answer,  the  total  that  results  from  the  combining  o 
the  two  groups. 

Continue  the  discussion  of  the  equation  until  yoi 
are  sure  the  children  see  how  this  equation  represent: 
the  additive  action  required  by  the  question  in  th( 
problem. 


Now  have  someone  read  the  last  statement  and 
explain  why  the  number  of  hooks  Tony  bought  and 
also  the  number  Jim  bought  must  be  found.  Ask  the 
children  if  enough  information  is  given  in  the  problem 
to  enable  them  to  find  the  numbers  that  are  repre- 
sented by  the  screens  in  the  equation.  When  they 
conclude  that  there  is  enough  information,  tell  them 
that  on  the  next  page  they  will  see  how  to  use  it. 

Page  97:  Discuss  Picture  C,  the  equation,  and  the 
text.  The  children  should  observe  that  now  they  are 
dealing  with  Tony’s  fish  hooks,  that  2 groups  are 
to  be  combined,  and  that,  since  the  groups  are  equal, 
the  process  is  multiplication. 

Use  the  same  procedure  for  Picture  D and  the  text 
opposite.  The  pupils  should  recognize  these  fish  hooks 
as  those  Jim  bought.  When  they  have  found  how 
many  fish  hooks  each  boy  bought,  have  them  look 
it  the  equation  opposite  Picture  B on  page  96.  Ask  if 
they  now  know  what  numerals  belong  where  the  red 

End  blue  screens  are.  Have  someone  substitute  the 
umerals  in  the  equation.  Then  have  the  class  look  at 
le  equation  opposite  Picture  E and  read  the  text. 

1"ell  the  pupils  to  add  to  get  the  answer. 

Some  of  the  abler  pupils  may  wish  to  suggest  a 
olution  that  is  different  from  that  shown  in  the  book. 
They  may  feel  that  adding  is  preferable  to  multiplying 
^'hen  finding  the  numerals  that  belong  where  the 
ed  and  blue  screens  are.  Such  thinking  is  permissible. 


I >ut  do  not  let  the  children  forget  that  the  basic,  or 
|)l  paster,  equation  must  show  the  action  ( additive  in 
pis  case)  required  by  the  question  in  the  problem. 
Ml  Page  98:  Ask  the  pupils  to  read  Problem  A.  Then 
fy  ring  out  in  discussion  that  the  central  situation  is 
k)  aat  of  removing  some  fish  from  the  original  group. 
Jo  on  to  an  examination  of  the  master  equation, 
'hich  shows  the  number  in  the  original  group,  the 
;reen  standing  for  the  number  removed,  and  the 
mainder,  represented  by  n.  The  pupils  should  see 
tiat  before  they  can  find  the  number  represented  by 
lie  screen,  they  must  find  the  total  number  of  fish 
imoved  from  the  original  group  of  21  fish.  Refer 
Picture  B,  which  shows  the  fish  each  boy  sold. 
The  dotted  background  in  Picture  C implies  that 
p two  groups  of  removed  fish  are  to  be  combined. 
Page  99:  In  Picture  D the  dimming  of  the  9 fish 
lows  that  they  are  to  be  thought  of  as  gone.  Let 
le  children  discuss  why  the  combined  groups  should 
bw  be  thought  of  as  gone.  Discuss  the  equation 
iiposite  Picture  D,  and  let  the  children  decide  why 
e numeral  9 can  be  used  to  replace  the  screen  in 
i |e  first  equation.  Tell  the  pupils  to  subtract  to  find 
< 'e  answer.  Then  they  should  write  the  equation  with 
jie  answer  inserted  in  place  of  n. 


For  Problem  A on  page  99,  help  the  children  see 
why  the  situation  is  basically  multiplicative.  Point 
out  that  Tony  fished  for  the  same  amount  of  time 
each  day  for  three  days.  In  the  master  equation, 
then,  3 stands  for  the  number  of  days  (or  the  number 
of  equal  groups).  The  size  of  the  equal  groups  (or 
the  number  of  minutes  Tony  fished  each  day)  is  as 
yet  unknown;  so  the  screen  is  used  to  represent  this 
number. 

Discuss  how  to  find  the  total  number  of  minutes 
Tony  fished  each  day.  Lead  the  children  to  see  that 
the  number  of  minutes  he  fished  each  morning  must 
be  combined  with  the  number  of  minutes  he  fished 
each  afternoon.  Have  someone  put  the  numerals  in 
computational  form  on  the  board  and  add.  Then  have 
the  pupils  substitute  this  total  of  80  minutes  in  the 
basic  equation.  Now  let  someone  do  the  multiplica- 
tion indicated  by  the  equation  and  find  what  number 
is  represented  by  n. 

Problem  B may  be  handled  in  much  the  same  way. 
Here  the  pupils  must  see  that  the  situation  involves 
division  in  which  the  number  of  equal  groups  is  to 
be  found. 

First  discuss  the  basic  equation  in  terms  of  the 
problem  situation.  The  pupils  should  then  see  that  to 
find  the  number  the  screen  stands  for,  they  should 
find  the  total  amount  earned  each  day.  The  sum 
of  40^  and  20<j;  gives  them  the  size  of  each  group. 
When  this  total  has  been  found,  ask  someone  to  write 
the  equation  on  the  board,  replacing  the  screen  with 
the  correct  numeral.  He  should  then  divide  to  find 
the  number  that  n stands  for. 

Page  100:  Assign  the  problems  on  this  page  as 
written  work.  Instruct  the  children  to  read  each 
problem  carefully  and  study  the  help  given.  The 
correct  basic  equation  is  provided  for  each  problem, 
but  the  children  must  decide  how  to  find  the  numeral 
to  replace  the  screen.  Also  they  must  be  able  to 
explain  why  the  basic  equation  is  correct. 

Tell  the  pupils  first  to  write  the  basic,  or  master, 
equation  for  each  problem  on  their  papers.  They 
then  should  show  the  necessary  computation  for  find- 
ing the  numeral  to  replace  the  screen.  Next  they  are 
to  rewrite  the  equation  with  this  numeral  inserted. 
If  they  need  to  compute  on  paper  to  get  the  answer 
(n),  tell  them  to  show  this  work,  too. 

For  ways  of  correcting  the  children’s  work  and 
ways  of  handling  class  discussion,  see  the  suggestions 
given  for  the  problems  on  page  19  of  the  pupils’  book 
(page  262  of  this  Teaching  Guide). 

Providing  for  the  able  pupil 

“Problem  relay’’  is  a game  that  these  children  will 
enjoy.  See  Activity  29,  page  372. 
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Helping  the  slow  learner 

The  slow  learners  can  also  participate  in  the  “Prob- 
lem relay”  game.  However,  for  these  children  you 
may  want  to  use  the  adaptation  suggested  in  the  last 
paragraph  of  the  description.  See  Activity  29,  page 
372. 

101-104  Exploring  problems 

Lesson  Briefs  for  this  lesson  are  on  pages  101-103. 

Overview 

On  these  pages  the  finding  of  averages  is  taught 
as  an  application  of  the  method  used  to  solve  two- 
step  problems,  which  the  children  studied  on  pages 
96-100.  The  pupils  are  taught  that  the  average  is 
the  size  of  the  group  that  results  if  a certain  number 
of  unequal  groups  are  put  together  and  this  new 
group  is  then  divided  into  the  same  number  of 
equal  groups. 

The  basic  equation  the  pupils  use  in  symbolizing 
this  situation  is  that  used  for  partitive  division 
(24-f-n=3,  for  example).  In  most  cases  a screen 
will  have  to  be  used  in  the  basic  equation  in  place  of 
the  dividend,  since  the  number  that  is  the  dividend 
must  be  found  by  adding  the  unequal  groups.  The 
pupils  should  see  that  finding  an  average  is  a kind 
of  equalizing  process  in  which  unequal  groups  be- 
come, in  imagination,  equal. 

Two  types  of  problems  involving  averages  are 
developed  fully.  One  type  (page  101)  involves 
objects  that  are  counted,  not  measured  (other  ex- 
amples— fruit  sold  by  the  dozen,  toys  owned  by 
somebody),  and  the  other  type,  beginning  on  page 
102,  involves  objects  and  materials  that  are  measured, 
not  counted  (other  examples — apples  bought  by 
the  pound,  fish  measured  in  inches).  The  lesson  con- 
cludes with  a set  of  problems  for  the  children  to  solve. 

Teaching  the  whole  class 

Page  101:  Before  beginning  this  lesson,  you  may 
want  to  introduce  the  idea  of  “average.”  Statements 
and  questions  such  as  the  following  may  be  used: 
Suppose  you  bought  7 toys  at  different  prices  and 
someone  asked  you  about  how  much  each  toy  cost. 
Why  would  the  price  of  the  cheapest  toy  not  be  a 
good  answer?  Why  would  the  price  of  the  most 
expensive  toy  not  be  a good  answer?  How  Would 
you  answer  this  question?  Or  suppose  we  wanted  to 
compare  the  height  of  the  boys  in  this  class  with 
the  height  of  the  girls  to  see  which  group  is  taller. 
How  could  we  do  this?  Would  it  be  a good  idea 
to  compare  the  heights  of  the  tallest  boy  and  girl? 
Let  us  see  if  there  is  an  easy  way  to  answer  these 
questions. 


Now  have  the  problem  on  page  101  read.  Let  some- 
one count  the  money  in  each  of  the  four  groups  of 
coins  in  Picture  A and  relate  each  group  to  a boy 
mentioned  in  the  problem.  Point  out  that  if  each  of 
the  boys  had  loaned  the  same  amount,  each  group 
of  coins  would  have  the  same  value.  The  pupils 
may  observe  that  in  this  case  some  of  the  boys  would 
have  loaned  less  than  they  actually  did,  while  others 
would  have  loaned  more. 

Next  direct  attention  to  Picture  B.  Establish  first 
that  the  coins  pictured  here  are  the  same  coins  as 
those  in  Picture  A.  Tell  the  children  that  now  they 
are  to  think  of  the  four  groups  as  one  group  and 
imagine  that  it  is  to  be  divided  into  four  equal  groups. 
Lead  the  children  to  see  that  they  have  already  studied 
this  situation  (finding  the  size  of  equal  groups  when 
they  know  the  number  of  equal  groups).  Then  point 
out  that  so  far  they  do  not  know  how  much  money 
in  all  is  to  be  divided.  Therefore,  in  making  a master 
equation,  we  use  a screen  to  represent  this  unknown 
amount.  Have  the  children  examine  the  equation  in 
the  book  and  explain  each  of  its  parts. 

The  children  should  now  see  that  first  they  must 
find  the  numeral  that  replaces  the  screen  in  the 
equation  and  that  this  numeral  can  be  obtained  by 
finding  the  total  amount  the  boys  loaned.  See  page 
98  for  a suggestion  for  a method  of  indicating  the 
work.  I 

Let  them  add  to  find  this  total  and  have  them 
verify  it  by  counting  the  money  shown  in  Picture  C. 
Be  sure  the  pupils  note  the  rearrangement  of  the 
coins  in  Picture  C to  make  counting  easy  (two  groups 
of  one  dollar  each  and  a third  group  of  $.60). 

Page  102:  Now  that  the  total  ($2.60)  has  been 
found,  it  can  be  used  in  the  basic  equation,  and 
the  equation  can  be  solved.  Have  the  pupils  study 
the  equation.  Ask  them  to  divide  $2.60  by  4.  Tell 
them  that  the  answer  ($.65)  means  that  if  each 
boy  had  loaned  $.65,'  the  club  would  have  received 
the  same  total  amount  and  that  $.65  is  the  average 
amount  loaned. 

Now  have  the  pupils  study  Picture  D.  They  should 
see  that  each  of  the  four  groups  has  a value  of 
$.65.  They  should  see,  further,  that  these  coins 
are  the  same  coins  that  were  used  in  the  othei  1 
pictures  and  that  each  picture  shows  the  same  total  i 
amount  of  money. 

Next  have  the  pupils  turn  to  the  new  problem 
under  the  heading  “See.”  Call  on  someone  to  read 
it  aloud  and  relate  the  picture  to  it.  Discuss  with  the  •; 
children  what  the  expression  “average  weight’  ^ 
means.  Ask  how  many  boxes  of  groceries  Pau 
delivered. 


Page  103:  In  connection  with  the  work  labeled  B, 
you  may  first  ask  questions  like  these: 

Why  should  we  think  of  all  the  groceries  as  one 

large  amount?  Do  we  know  how  much  the  groceries 

weigh  in  all?  Can  we  find  out?  Why  should  we 

think  of  them  as  divided  equally  into  1 boxes? 

Tell  the  pupils  to  examine  the  equation  and  have 
someone  explain  each  part  of  it  in  relation  to  the 
picture. 

Next  go  on  to  the  “Compute”  step.  As  the  pupils 
read  the  text  material,  have  them  do  the  computa- 
tion. Be  sure  they  understand  every  step.  You  might 
ask  someone  what  numeral  could  be  put  on  the 
large  box  in  Picture  B.  Let  another  pupil  explain 
why  the  7 boxes  of  groceries  in  Picture  C are 
each  marked  “9  lb.” 

Page  104:  Discuss  Problems  A and  B.  In  Problem 
A call  attention  to  the  word  per.  Have  the  pupils 
note  that  per  has  the  same  meaning  as  the  word  an 
in  the  preceding  sentence.  Point  out  that  per  is  used 
again  in  Problem  B.  Bring  out  that  in  Problem  B 
the  average  can  be  found  in  one  step  because  the 
total  amount  is  given  in  the  problem  and  this  numeral 
can  be  written  immediately.  Then  assign  Problems 
C to  I as  written  work.  Tell  the  children  to  write  the 
basic  equations  and  compute  to  find  the  missing  num- 
bers. Tell  them  that  in  some  of  these  problems  the 
total  is  given. 

Have  answers  available  so  that  the  children  may 
verify  their  work.  Then  discuss  any  problems  that 
caused  trouble. 

Providing  for  the  able  pupil 

The  able  pupils  will  enjoy  finding  the  average  of  many 
things  that  are  of  interest  to  young  people  their  age. 
For  example,  working  either  individually  or  in  com- 
mittees, these  pupils  might  find  the  following  averages: 

(1)  The  average  height  of  the  boys  (or  girls)  in 
the  class.  Measure  each  child  to  the  nearest 
inch.  (Pupils  should  disregard  remainders  if 
they  occur  in  finding  the  average.) 

(2)  The  average  weight  of  the  boys  or  of  the 
girls.  Weigh  each  child  to  the  nearest  pound. 

(3)  The  average  weight  or  height  of  the  class. 
When  doing  this,  the  individual  weights  or 
heights  must  be  totaled  and  divided  by  the 
number  of  pupils.  Do  not  allow  the  pupils 
to  total  the  averages  found  in  (1)  and  (2) 
above  and  then  divide  by  2. 

(4)  The  average  daily  attendance  of  the  class, 
the  grade,  or  the  school,  based  on  the  record 
for  a week  or  a month. 

(5)  The  average  time  members  of  the  class  spent 
in  watching  TV  during  a week. 


(6)  The  average  amount  members  of  the  class 
spent  on  movies  during  a month. 

Perhaps  the  pupils  will  think  of  other  projects  in- 
volving amounts  for  which  they  would  like  to  know 
the  average.  When  such  averages  have  been  deter- 
mined, they  may  be  used  as  a basis  for  posters  to  be 
displayed  on  the  bulletin  boards. 

In  connection  with  the  lesson  on  finding  the  aver- 
age, the  able  pupils  might  be  interested  in  seeing  how 
the  concept  of  average  can  be  applied  to  numbers 
in  a sequence.  Suppose,  for  example,  the  numbers 
that  are  to  be  averaged  are  7,  8,  9,  10,  11,  12,  13, 
14,  15,  16,  and  17.  The  children  have  learned  that, 
to  average  these  numbers,  they  should  add  them  and 
then  divide  the  sum  by  1 1 , since  there  are  1 1 numbers 
in  all.  A short-cut  method  for  averaging  these  num- 
bers is  simply  to  find  the  average  of  the  first  and  last 
numbers  (that  is,  7+17  = 24.  24^2=12).  12  is 
the  average  for  these  two  numbers  and  is  also  the 
average  for  all  the  numbers  in  the  sequence  above. 
This  method  can  be  used  to  find  the  average  for  cer- 
tain other  types  of  number  sequences.  If,  for  example, 
the  numbers  to  be  averaged  are  all  of  the  even  num- 
bers from  2 to  24,  again  simply  average  the  first  and 
last  numbers.  Thus  the  average  for  these  numbers 
is  13. 

After  you  have  demonstrated  this  method  to  the 
children,  let  them  practice  it  by  using  the  examples 
below  and  others  they  make  up  for  themselves: 

Find  the  average  of  all  the  odd  numbers  from  7 
to  31. 

Find  the  average  of  all  the  numbers  from  1 to  99. 

Find  the  average  of  every  third  number  from  6 to 
117  (6,  9,  12,  15,  . . .,  117). 

Another  application  of  this  principle  can  be  used 
to  find  the  sum  of  the  numbers  in  a series.  Suppose 
you  want  to  find  the  sum  of  all  the  numbers  from  7 
to  14.  First  add  7 to  14.  Then,  since  there  are  8 num- 
bers in  the  series,  multiply  the  sum,  21,  by  8.  Finally, 
divide  the  product,  168,  by  2.  The  sum  of  the  num- 
bers from  7 to  14  is  84. 

7 f 9 /<?  //  M 13  14 

m 13  D to  ^ i 1 

21  ^1  A! 

The  work  above  demonstrates  why  this  method 
works.  First,  numerals  for  the  numbers  to  be  added 
are  written  in  order.  Then  they  are  written  in  reverse 
order,  and  the  sum  for  each  pair  of  numbers  is  found. 
In  each  case  the  sum  is  21.  There  are  eight  21’s, 
and  8X21  = 168.  But  since  each  number  has  been 
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added  twice,  this  product  must  be  divided  by  2. 
168-f-2  = 84.  84  is  the  sum  of  the  numbers  from  7 
to  14. 

After  you  have  demonstrated  this  example  for  the 
pupils,  you  might  proceed  with  a second  example  in 
this  way: 

Now  let’s  find  the  sum  of  all  the  even  numbers 
from  12  to  36.  What  is  the  sum  of  the  first  and 
last  numbers?  [48]  What  must  this  sum  be  multi- 
plied by?  [There  are  thirteen  48’s.]  Why  must  this 
product  be  divided  by  2?  Is  312  the  sum  of  all  the 
even  numbers  from  12  to  36?  Add  these  numbers 
in  the  usual  way  to  verify  this  answer.  Which  way 
takes  less  time? 

Have  the  children  use  this  method  to  find  the  sum 
of  other  number  series  (for  example,  all  the  numbers 
from  1 to  100,  all  the  odd  numbers  from  1 to  99, 
etc.). 

The  game  of  “Call  the  average,”  Activity  30,  page 
372,  will  furnish  groups  of  children  with  practice  in 
finding  averages  and  in  estimating.  It  is  suggested, 
however,  that  this  game  be  postponed  until  the  chil- 
dren have  studied  the  next  lesson,  which  deals  with 
remainders  in  division. 

Helping  the  slow  learner 

The  activity  of  finding  average  weights,  heights,  etc., 
described  above  for  the  able  pupils,  may  be  adapted 
for  the  slower  learners.  Instead  of  finding  averages 
for  the  whole  class,  ask  these  children  to  find  the 
average  for  a group  of  five  or  so,  or  for  a row  or 
table  of  children. 

The  game  of  “Call  the  average,”  Activity  30,  de- 
scribed above  and  in  fuller  detail  on  page  372,  may  be 
adapted  for  the  slower  children.  As  stated  above, 
this  game  may  be  withheld  until  the  children  have 
studied  the  following  lesson,  which  is  concerned  with 
remainders  in  division. 

105-106  Thinking  straight 

Lesson  Briefs  for  this  lesson  are  on  pages  104-105. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson  except  for  suggestions  for  the  slow 
learner  and  the  able  pupil. 

Providing  for  the  able  pupil 

The  game  of  “Call  the  average”  will  give  children  not 
only  practice  in  finding  averages,  but  also  in  working 
with  remainders.  A complete  description  of  how  to 
prepare  for  this  game  and  how  to  play  it  is  provided 
in  Activity  30,  page  372. 

Helping  the  slow  learner 

The  game  of  “Call  the  average”  can  be  adapted  to  the 
294  needs  of  the  slow  learner.  See  Activity  30,  page  372. 


Arithmetic  is  frequently  used  to  find  “the  distance 
around"  an  object.  Among  problems  of  this  kind  are 
those  that  involve  finding  “the  distance  around”  tri- 
angles, rectangles  (including  squares),  and  other  poly- 
gons. The  technical  term  for  “the  distance  around"  a 
polygon  is  perimeter,  and  this  word  is  now  commonly 
introduced  in  the  fifth  grade.  In  Seeing  Through  Arith- 
metic 5 the  meaning  of  the  term  perimeter  is  made  clear 
by  pictures  (on  pages  107-108)  that  show  that  a perim- 
eter can  be  thought  of  as  “straightened  out,"  thus  be- 
coming the  total  of  the  lengths  of  the  sides.  Problems 
about  perimeters  on  page  109  are  kept  simple  and 
quite  concrete. 


107-109  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  106-108. 

Teaching  the  whole  class 

To  introduce  this  lesson,  you  might  first  discuss 
some  everyday  situations  that  involve  finding  the 
distance  around  some  polygon,  like  a city  block,  a 
building,  or  some  polygonal  figure.  Begin  somewhat 
like  this: 

Today  we  are  going  to  study  how  to  measure  the 
distance  around  a field,  a building,  or  a piece  of 
cloth.  Suppose  Mary  is  making  a handkerchief  for 
her  mother.  She  plans  to  put  lace  around  the  edge 
of  the  handkerchief,  and  she  does  not  want  to 
buy  more  than  she  needs.  How  can  she  find 
about  how  much  lace  to  buy? 

Have  a piece  of  paper  ready  to  represent  the 
handkerchief.  Bring  out  in  the  discussion  that  Mary 
must  find  the  distance  around  the  handkerchief. 


Some  children  may  see  that  she  can  measure  each 
side  of  the  handkerchief  and  then  add  the  four  num- 
bers resulting  from  the  measurement. 

As  another  example,  say  that  Mr.  and  Mrs.  Brown 
are  going  to  put  wallpaper  on  the  walls  in  a bedroom. 
They  plan  to  put  a border  at  the  top  and  need  to 
know  about  how  much  border  to  buy.  Again  the 
children  should  see  that  the  Browns  must  find  the 
distance  around  the  room. 

Another  example  could  be  to  find  the  distance 
a boy  ran  in  making  a home  run  in  baseball.  Draw 
a picture  on  the  chalkboard  to  show  the  standard 
baseball  diamond.  To  determine  how  far  the  boy  ran, 
the  total  length  of  the  sides  must  be  found.  (Each 
side  is  90  ft.) 

Poge  107:  Tell  the  children  first  to  read  the  text 
beside  the  heading  “Moving  forward.”  If  you  wish  to 
I refresh  their  knowledge  of  the  term  polygon,  you 
, might  proceed  somewhat  like  this: 

What  was  the  shape  of  the  handkerchief  Mary 
was  making?  [Either  a rectangle  or  a square]  What 
might  have  been  the  shape  of  the  bedroom  Mr. 
>'  and  Mrs.  Brown  were  going  to  paper?  [Again, 
either  a rectangle  or  a square]  What  is  the  shape 
\ of  a baseball  diamond?  [A  square]  Look  at  the 

, pictures  on  page  109.  Do  these  pictures  show  only 

i squares  and  rectangles?  What  else  do  they  show? 

! [Polygons  with  3 sides,  4 sides,  5 sides,  6 sides] 

j We  are  going  to  learn  how  to  find  the  distance 

I around  many  kinds  of  polygons. 

I What  kinds  of  polygons  are  shown  in  Pictures 

jl  A,  B,  and  C on  page  107?  Polygons  A and  B have 

' how  many  sides?  Polygon  C has  how  many  sides? 

Remember  that  a polygon  always  has  three  or 
more  sides.  Some  polygons  have  sides  that  are 
equal.  Some  have  sides  that  are  parallel.  Some 
' polygons  have  sides  that  are  neither  equal  nor 
parallel.  What  do  we  mean  when  we  say  sides  are 
equal?  When  we  say  they  are  parallel? 

I Some  children  in  your  class  may  not  remember 
what  the  term  parallel  means,  even  though  it  was 
i used  on  page  36  of  their  book.  If  so,  draw  two  parallel 
j,  lines  on  the  board  and  explain  that  parallel  lines  are 
; an  equal  distance  from  each  other  at  all  points  and 
never  meet  or  come  together.  Now  refer  to  Polygons 
I A and  B and  discuss  whether  the  opposite  sides  are 
*1  equal  and  parallel.  Then  discuss  the  sides  of  Poly- 
j gon  C. 

Call  on  someone  to  read  the  text  under  Polygon  A. 

1 Review  what  is  meant  by  square  corners  and  right 
! angles.  Let  the  children  find  the  polygons  with 
j right  angles  and  the  polygon  that  has  no  right  angles. 
Call  on  someone  to  read  Exercise  A and  answer  it. 


Be  sure  the  children  understand  that  the  square  is 
a special  case  of  the  rectangle,  which,  in  turn,  is  a 
special  case  of  the  parallelogram.  (The  rectangle  is  a 
parallelogram  with  all  angles  right  angles,  and  the 
square  is  a rectangle  with  all  sides  equal.)  Ask  an- 
other pupil  to  read  Exercise  B,  supplying  the  missing 
numeral. 

If  you  wish,  the  children  may  measure  the  sides 
of  Polygon  D with  their  rulers  to  verify  the  length 
of  each  side.  Get  them  to  decide  that  this  polygon 
is  a square  and  to  justify  their  decision.  Then  explain 
that  to  find  the  distance  around  the  square,  they 
can  imagine  the  four  sides  straightened  out  in  a 
straight  line  (see  Picture  E).  Have  them  note  Pic- 
ture F and  the  equations  below.  Get  the  children  to 
explain  what  the  first  equation  shows  (the  lengths  of 
the  four  sides  added,  to  give  the  total  length  of  4 
inches).  Then  discuss  why  the  second  equation  can 
also  be  used  to  find  the  distance  around  the  square. 

Let  one  or  more  children  read  Exercises  C and  D. 

Note  the  introduction  of  the  term  perimeter  in  Ex- 
ercise D.  Use  the  term  orally  as  much  as  possible 
so  that  the  children  will  become  familiar  with  it. 

You  may  want  to  let  them  trace  the  perimeters  of 
Polygons  A,  B,  and  C and  demonstrate  how  each 
perimeter  can  be  shown  as  a straight  line.  Refer  again 
to  the  handkerchief,  the  wallpaper  border,  and  the 
baseball  diamond,  and  let  several  children  explain 
how  the  perimeter  of  each  can  be  found. 

Page  108:  The  sides  of  the  polygons  shown  in  the 
balance  of  this  lesson  are  labeled  with  the  lengths 
they  represent.  The  children,  therefore,  must  imagine 
the  true  lengths  of  the  sides.  That  is,  the  pictures 
on  pages  108  and  109  are  scale  drawings.  Do  not  get 
into  a discussion  of  scale  drawing  at  this  point, 
however. 

Ask  how  many  sides  Polygon  G has,  how  long  each 
side  is,  what  kind  of  polygon  it  is,  and  what  has 
been  done  in  Picture  H.  Let  someone  explain  the 
equations  for  Picture  H and  supply  the  answers. 
Discuss  Exercises  E to  G. 

Pictures  I,  J,  and  K show  how  to  find  the  perimeter 
of  a rectangle  that  is  not  a square.  Have  the  children 
note  the  lengths  of  the  four  sides.  Ask  why  this  poly- 
gon is  not  a square.  Discuss  the  terms  length  and 
width.  Then  ask  someone  to  explain  what  Picture  K 
shows  and  read  the  equation,  supplying  a numeral 
to  replace  n.  Another  pupil  may  summarize  the  dis- 
cussion by  reading  and  answering  Exercises  H,  I, 
and  J. 

The  use  of  letters  to  identify  the  sides  of  a polygon 
was  introduced  on  pages  6-7.  In  Picture  L the  sides 
of  the  rectangle  are  thus  identified.  Use  Exercises  295 
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K to  O as  a guide  when  you  discuss  finding  the 
perimeter  of  this  polygon. 

One  approach  to  the  discussion  of  Polygon  M 
might  be  this: 

Picture  M shows  what  kind  of  polygon?  How 
many  sides  does  this  polygon  have?  Are  the  sides 
equal  in  length?  Are  any  of  them  parallel?  What  is 
shown  in  Picture  N?  Read  the  equation  and  then 
answer  Exercise  P. 

So  far  we  have  learned  how  to  find  the  perim- 
eters of  squares,  rectangles,  and  triangles.  Page 
109  shows  still  other  polygons. 

Page  109:  First  of  all,  let  the  children  find  on 
this  page  the  three  kinds  of  polygons  that  they  have 
just  worked  with  (Polygons  A,  B,  D,  E,  and  G). 
Then  have  them  examine  Polygon  F and  tell  how 
many  sides  it  has  and  if  they  are  equal.  Have  them 
study  Polygons  C and  H,  count  the  number  of  sides 
each  has,  and  tell  whether  or  not  the  sides  are  equal. 

After  the  children  have  become  familiar  with  the 
polygons  at  the  top  of  the  page,  let  them  work  inde- 
pendently to  find  the  perimeters  (Exercise  A).  When 
they  have  completed  this  work,  discuss  the  answers 
with  the  class.  Then  discuss  Exercises  B,  C,  and  D. 

After  the  two  methods  of  finding  the  perimeter  of 
a square  (Exercise  C)  have  been  discussed,  you 
might  ask  the  children  if  two  methods  can  be  used  to 
find  the  perimeters  of  any  other  polygons  at  the  top 
of  the  page.  If  necessary,  point  out  the  equality  of 
the  sides  of  Polygons  C and  H and  explain  that  the 
length  of  one  side  of  each  polygon  may  be  multiplied 
by  the  number  of  sides  the  polygon  has. 

When  discussing  Exercise  D,  a few  pupils  in  the 
class  may  notice  that  Polygons  A and  F each  have 
two  equal  sides.  Thus  the  length  of  one  such  side 
can,  in  each  case,  be  multiplied  by  two  and  the  prod- 
uct added  to  the  lengths  of  the  other  sides.  Do  not 
emphasize  this  short  cut,  since  some  children  may 
not  understand  it. 

When  you  are  sure  the  children  can  find  the  perim- 
eters for  all  the  polygons  at  the  top  of  the  page, 
let  them  work  Problems  E to  H independently.  Tell 
them  that  for  each  problem  they  should  first  draw 
a rough  diagram  that  illustrates  the  polygon  described 
in  the  problem.  On  the  diagram  they  are  to  write  the 
lengths  of  its  sides,  and  then  they  are  to  find  the 
perimeter.  Examine  each  child’s  diagrams  and  com- 
putation when  he  has  finished,  to  make  sure  he  under- 
stands the  ideas  involved  in  the  concept  of  perimeter. 

Providing  for  the  able  pupil 

Encourage  able  children  to  draw  as  many  different 
kinds  of  polygons  as  they  can,  then  label  the  lengths 
of  the  sides,  and  give  the  perimeter  of  each.  To  add 


interest,  they  also  may  make  up  a problem  about 
each  polygon  they  draw. 

These  children  might  also  measure  the  boundaries 
of  selected  states  on  a large  map  and  find  their  pe- 
rimeters. These,  too,  may  be  drawn,  colored,  and 
labeled  for  display.  Similar  projects  to  be  carried 
out  may  include  finding  the  perimeters  of  large  ob- 
jects in  the  classroom  or  school  building,  or  of  a 
football  field  or  tennis  court,  etc. 

An  activity  on  judging  lengths  (Activity  31,  page 
373)  may  be  a challenge  to  these  children. 

Helping  the  slow  learner 

Give  the  slow  learners  much  experience  in  measur- 
ing objects  and  then  finding  the  perimeters.  (Use  a 
small  box,  a sheet  of  paper,  a ruler,  a postcard,  a 
book,  etc.)  Since  most  of  these  objects  will  be  rec- 
tangles or  squares,  cut  out  polygons  that  are  not 
rectangles  from  construction  paper  and  let  the  chil- 
dren find  their  perimeters. 

Activity  31,  page  373,  may  be  used  by  the  slow 
learners,  but  for  them  it  may  be  a trial-and-error 
problem  rather  than  one  of  judgment.  Do  not  expect 
them  to  work  longer  than  the  activity  holds  their 
interest.  It  is  not  wise  to  have  children  of  unequal 
ability  work  together  on  an  activity  of  this  kind. 


1 10-1 1 1 Checking  up 

Lesson  Briefs  for  this  lesson  are  on  pages  108-110. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


The  idea  of  rate  and  the  idea  of  comparison  are 
both  of  great  importance  in  the  applications  of  arith- 
metic. Problems  that  involve  one  or  the  other  of  these 
ideas  occur  very  frequently  in  everyday  living.  Tradi- 


tionally  there  has  been  little  or  no  definite  teaching  of 
the  idea  of  rate  or  the  idea  of  comparison  in  the  fifth 
grade,  even  though  use  has  been  made  of  them  in 
problems  in  that  grade  or  earlier.  If,  however,  under- 
standing is  to  be  achieved,  it  is  essential  that  these 
ideas  be  carefully  developed.  Seeing  Through  Arith- 
metic 5,  therefore,  provides  activities  for  this  purpose 
on  pages  112-123. 

The  idea  of  rate  is  involved  whenever  one  measure 
1 is  paired  with  another.  Suppose,  for  example,  that  12 
I pieces  of  candy  were  sold  for  15  cents.  (See  page  112 
I of  the  pupils’  book.)  This  statement  expresses  a rate, 
i To  write  this  rate,  two  numerals  are  required.  The  num- 
eral 12  shows  the  number  of  pieces  that  were  sold.  The 
I numeral  15  shows  the  number  of  cents  needed  to  buy 
;hem.  There  is  a pairing,  or  correspondence,  of  12 
aieces  to  15  cents.  This  same  rate  can  be  stated  in  other 
'Vays.  For  example,  the  rate  can  be  expressed  as  4 
pieces  for  5 cents,  or  8 pieces  for  10  cents. 

' In  stating  the  rate  as  12  pieces  per  15  cents,  the 
'|iumerals  12  and  15  are  used  to  express  an  abstract 
, lumerical  relationship.  A pair  of  numerals  used  in  this 
vay  is  called  a ratio.  In  this  example  the  ratio  is  12  per 
!5.  The  same  relationship  is  also  expressed  by  the 
I ptio  4 per  5 and  by  the  ratio  8 per  10.  The  words 
I feces  (of  candy)  and  cents  are  used  to  express  con- 
I i-ete  aspects  of  the  problem  situation  from  which  this 
l iJtio  came. 

p I In  general,  every  rate  also  involves  a ratio.  As  an- 
f fher  example,  suppose  a train  travels  120  miles  in  2 
I ours.  A rate  of  120  miles  in  2 hours  is  the  same  as  60 
jiles  in  1 hour,  or  60  miles  per  hour.  The  rate,  in  this 
k Sample,  is  expressed  by  the  ratio  120  per  2 or  by  the 
i itio  60  per  1. 

j;  1 Ratios  are  often  written  with  one  numeral  above  the 
k [her  as  in  the  example  shown  at  the  right.  12 

t iiis  symbol  does  not  represent  a fraction.  15 

I 1 the  example  above,  the  “pieces  of  candy”  and  the 
t :ents”  are  two  entirely  different  kinds  of  objects.  One 
t innot  say  that  “the  candy  is  a fraction  of  the  money.” 
i!  I this  Guidebook,  for  mechanical  reasons,  ratios  will 
I'll  printed  with  a diagonal  line,  as  12/15.) 

5 I In  general,  every  rate  can  be  stated  by  using  any 
k le  of  many  different  ratios — that  is,  pairs  of  numerals. 
« |r  example,  in  Seeing  Through  Arithmetic  5,  pupils 
(t  3rn  that  4/5,  8/10,  12/15  and  other  ratios  all  ex- 
t ' ess  the  same  rate  in  the  candy-buying  situation  dis- 
1 ssed  above.  Consequently,  it  is  correct  to  write 
I 5=8/10  = 12/15  = 16/20=20/25.  This  statement  is 


obtained  by  developing  an  understanding  of  rate 
through  using  various  ways  of  grouping  pieces  of 
candy  and  cents.  Although  computational  methods 
exist  for  showing  that  two  different  expressions  such 
as  4/5  and  8/10  actually  represent  the  same  rate,  they 
are  not  introduced  at  this  point.  The  focus  of  attention 
is  upon  the  concepts,  rather  than  upon  computational 
details. 

Comparison  situations  involve  two  groups  of  objects, 
and  two  numerals  are  required  to  express  the  compar- 
ison. For  example,  suppose  Bob  has  10  model  planes 
and  Paul  has  15  model  planes.  (See  page  119  of  the 
pupils’  book.)  If  Paul  says,  "Bob,  I have  15  planes  to 
your  10,”  he  states  a comparison.  The  ratio  15  to  10 
expresses  the  abstract  numerical  relationship  in  this 
situation.  The  same  relation  is  also  expressed  by  other 
ratios,  such  as  3 to  2 or  9 to  6.  The  same  situation  also 
gives  rise  to  a different  ratio,  namely,  10  to  15,  if  the 
other  boy’s  planes  are  made  the  basis  of  the  compar- 
ison. The  comparison  idea  grows  out  of  group  to  group 
relationships.  These  ideas  are  developed  on  pages  1 1.9- 
123  of  Seeing  Through  Arithmetic  5. 

Fractions  play  a very  important  role  in  arithmetic. 

Pupils  have  been  introduced  to  fractions  in  earlier 
grades,  but  in  Grade  5 the  study  of  fractions  becomes 
much  more  intensive.  A discussion  of  some  of  the  cen- 
tral features  of  the  way  fractions  are  taught  in  Seeing 
Through  Arithmetic  5 may  be  found  in  the  section 
’’Guiding  Principles”  on  pages  6-18. 

The  fraction  idea  is  used  in  situations  where  only  a 
/ part  of  something  is  being  considered.  A fraction  nu- 
/ meral  tells  how  much  of  it  is  being  considered  if  the 
I whole  thing  is  represented  by  1.  For  example,  suppose 
something  is  divided  into  three  equal  parts  and  then 
two  of  these  parts  are  taken.  The  child  learns  to  sym- 
bolize the  relation  between  these  two  parts  and  the 
original  whole  by  using  a new  kind  of  numeral,  namely, 

%.  In  this  numeral,  the  3 shows  the  number  of  equal 
parts  into  which  the  whole  was  divided.  The  2 shows 
the  number  of  these  parts  that  are  being  considered. 

The  whole  numeral  tells  how  much  of  the  original  whole 
is  being  considered.  The  part  (represented  by  2/3)  has 
the  same  relation  to  the  whole  (represented  by  1)  as 
2 has  to  3.  This  relation  idea  is  a fundamental  aspect 
of  the  fraction  concept,  but  the  fraction  concept  also 
involves  other  ideas.  The  fraction  idea  grows  out  of 
part  to  whole  relationships. 

The  same  ideas  are  used  when  the  whole  is  a whole 
group  of  things.  In  this  case,  suppose  the  original  whole  297 
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group  is  first  separated  into  3 equal  parts,  or  subgroups. 
Next  suppose  only  2 of  these  subgroups  are  considered. 
The  relation  of  the  number  of  objects  in  these  2 parts 
to  the  number  in  the  original  group  may  also  be  sym- 
bolized by  the  numeral  V3.  This  numeral  does  not,  by 
itself,  tell  how  many  objects  there  are  in  the  two  parts 
of  the  original  group  that  are  being  considered.  It  does 
indicate  that  there  will  be  2 objects  for  each  3 that 
were  in  the  original  group. 

These  ideas  are  the  basic  meanings  for  situations  that 
involve  fractions.  Here,  as  elsewhere,  the  child  can  best 
acquire  these  meanings  by  carrying  out  the  actions  with 
objects,  and  then  using  the  number  symbols  to  show 
what  he  has  done.  Pictures  can  help  him  not  only  to 
acquire  these  ideas,  but  can  guide  him  to  the  actions 
that  are  basic  to  the  meaning.  The  pictures  and  text  on 
pages  126-131  of  Seeing  Through  Arithmetic  5 provide 
materials  for  a careful  review  and  extension  of  the 
fraction  idea  and  the  way  fraction  numerals  are  used 
to  express  it. 

There  are  three  types  of  problem  situations  that  are 
symbolized  by  using  number  pairs.  One  of  these  types 
involves  rates,  another  involves  comparisons,  and  the 
third  involves  fractions.  It  is  not  possible  to  tell  from 
the  symbol  alone  which  of  these  situations  the  symbol 
is  intended  to  represent.  The  meanings  are  based  on 
the  concrete  situations  and  are  not  inherent  in  the  sym- 
bols. If  children  are  to  deal  successfully  with  each  of 
these  types  of  problem  situations,  they  must  learn  to 
distinguish  among  them  regardless  of  how  they  are 
symbolized  by  numerals.  Pages  132  and  133  are  of 
special  significance  because  they  help  pupils  to 
do  this. 


112-117  Moving  for>vard 

Lesson  Briefs  for  this  lesson  ore  on  pages  111-114. 

Teaching  the  whole  class 

One  way  to  begin  this  lesson  on  expressing  rates 
is  to  ask  the  children  to  give  prices  they  pay  for 
common  school  articles  such  as  pencils,  erasers,  pen 
points,  leads,  crayons,  etc.  Point  out  that  sometimes 
there  is  a set  price  for  each  item,  but  that  sometimes 
items  can  be  bought  at  a smaller  price  for  larger 
quantities.  They  may,  for  example,  buy  12  leads  for 
5 cents  and  3 pencils  for  5 cents.  Explain  that  the 
price  they  pay  for  these  items  is  called  a rate,  and 
two  numbers  are  used  to  express  a rate.  Have  one  of 
the  pupils  go  to  the  chalkboard  and  write  in  his  own 
way  the  price,  or  rate,  he  paid  for  several  items  he 


got  in  quantity.  Bring  in  other  rates,  such  as  “25  miles 
in  3 hours,”  to  avoid  having  children  get  the  idea  that 
rates  apply  only  to  prices. 

Page  112:  Have  two  boys  read  as  a dialogue  the 
speeches  of  Don  and  Jim,  and  have  a third  child 
read  the  first  paragraph  of  text.  Have  someone  give 
the  two  numerals  that  express  the  rate  at  which  Jim 
bought  candy.  Have  someone  read  the  statement  that 
says  the  rate  can  be  expressed  in  different  ways.  Con- 
tinue somewhat  as  follows: 

Picture  B and  the  text  show  us  one  way  to  express 
the  rate  at  which  the  candy  was  sold.  Count  the 
pieces  of  candy.  Now  count  the  pennies.  As  Jim 
said,  he  bought  12  pieces  for  15  cents.  We  can 
say  that  he  bought  the  candy  at  the  rate  of  12 
pieces  for  15  cents.  We  may  write  the  rate  as  “12 
for  15,”  but  there  is  also  another  way  to  use  the 
two  numerals  to  write  the  rate.  The  numerals  in 
red  show  us  that  12  may  be  placed  over  15.  Re- 
member that  the  upper  numeral  represents  the 
number  of  pieces  that  were  bought  and  the  lower 
numeral  represents  the  number  of  cents  needed. 
Have  several  children  take  turns  reading  the  text 
that  explains  this  way  of  writing  the  rate.  Draw  at- 
tention to  the  red  text  below  the  numerals.  Explain 
that  instead  of  the  word  for,  the  word  per  is  used  tc 
read  a rate.  In  other  words,  the  rate  at  which  Jinr 
bought  the  candy  is  read  “12  per  15.” 

Have  a pupil  read  the  last  three  lines  of  text 
The  term  ratio  will  not  bother  the  children  if  yoi 
explain  that  it  is  a word  used  for  the  way  a rate  iffl 
written.  You  may  say  that  the  word  ratio  is  used  aH 
the  name  of  two  numerals  when  they  are  placed  ond 
over  the  other  to  express  a rate.  Using  the  word  ofte^O 
as  you  discuss  the  way  a rate  is  expressed  and  askin  J| 
questions  that  require  the  children  to  use  it  meaningU 
fully  will  be  helpful.  || 

Before  going  on  to  page  113,  have  the  childreJl 
look  again  at  Picture  B.  Ask  them  if  they  can  sell 
any  way  to  find  out  how  many  pennies  they  woulll 
need  if  they  wanted  to  buy  only  4 pieces  of  cand> 
Let  them  think  about  this  for  a few  minutes.  Then  g 
on  to  page  113. 

Page  113:  Tell  the  children  to  study  Picture  C 
Tell  them  to  count  all  the  pieces  of  candy  and  a 
the  pennies  so  that  they  will  see  that  there  are  sti 
12  pieces  of  candy  and  15  pennies.  Ask  ther 
whether  they  can  explain  what  has  been  done.  Afte 
some  discussion,  call  on  a child  to  read  the  te? 
for  Picture  C.  Make  sure  all  the  children  see  thj 
there  are  4 pieces  of  candy  and  5 pennies  in  eac 
group.  Then  go  on  to  the  first  two  lines  of  text  fc 
Picture  D.  Let  someone  explain  why  some  of  tl 


groups  are  dimmed  off  in  the  picture.  Then  continue 
somewhat  in  this  manner: 

If  you  can  buy  4 pieces  of  candy  for  5 cents,  what 
are  the  two  numerals  you  would  use  to  write  the 
rate?  How  would  this  rate  be  written?  Look  at  the 
ratio  shown  in  red  type.  What  does  each  of  the 
numerals  stand  for?  How  do  you  read  the  ratio? 
Does  “4  per  5”  express  the  rate  illustrated  by  Pic- 
ture D?  Does  this  ratio  express  the  same  rate  shown 
in  Picture  B? 

After  the  children  understand  that,  at  the  rate  of 
j 12  per  15,  they  can  buy  4 pieces  of  candy  for  5 cents, 
j ask  them  how  the  rate  could  be  expressed  if  they 
bought  8 pieces  of  candy.  Let  them  think  about  this 
a little,  then  direct  their  attention  to  Picture  E and 
;he  accompanying  text.  Again  let  the  children  explain 
j he  dimming  off  in  the  picture  and  decide  upon  the 
i wo  numerals  they  will  use  to  express  the  rate  as  it  is 
I Illustrated  by  Picture  E.  Have  several  children  read 
he  text  accompanying  Picture  E and  explain  the 
j meanings  of  the  two  numerals  in  the  ratio, 
f Before  going  on  to  page  114,  you  can  suggest 
ither  situations  by  asking  questions  similar  to  these: 

' Now  imagine  that  you  wanted  to  buy  20  pieces  of 
! candy.  How  much  would  you  pay  for  them?  Or 
I perhaps  you  wanted  to  buy  16  pieces.  How  much 
I i would  they  cost? 

! Page  114:  By  this  time  several  of  the  children 
I lay  see  that  the  rate  at  which  the  candy  is  bought 
i |an  be  expressed  as  4 per  5,  no  matter  how  much  is 
ought.  Let  these  children  help  explain  Picture  F to 
jie  class. 

j Tell  the  pupils  to  count  all  the  pieces  of  candy 
' t Picture  F and  then  all  the  pennies.  When  they 
ave  agreed  that  there  are  20  pieces  of  candy  and 
i 5 pennies,  have  someone  read  the  text  and  explain 
I le  ratio  given  in  red. 

1 I Ask  one  of  the  children  to  read  Question  A and  use 
ficture  F to  find  his  answer.  Stress  again  that  the 
Undy  and  pennies  in  Picture  F have  been  divided 
: ito  groups,  each  containing  4 candies  and  5 pen- 
es, and  that  the  amount  of  money  paid  for  the 
i mdy  depends  on  how  many  groups  are  bought.  The 
I ite  of  4 per  5 is  basic.  The  rate  for  2 groups  is  4 
5 taken  twice,  or  8 per  10;  the  rate  for  3 groups  is 
jper  5 taken  3 times,  or  12  per  15;  the  rate  for  4 
||oups  is  4 per  5 taken  4 times,  or  16  per  20;  and 
4e  rate  for  5 groups  is  4 per  5 taken  5 times,  or  20 
'^)r  25.  Therefore,  a different  ratio  can  be  written  to 

» press  each  way  of  saying  the  rate  4 per  5,  and  all 
e ratios  listed  in  Exercise  B are  illustrated  in  Pic- 
4re  F.  Let  several  children  supply  the  numerals  to  re- 
ibce  the  screens  in  the  ratios  in  Exercise  B. 

ii 

ii 


Then  tell  the  class  that  another  set  of  ratios  is 
illustrated  in  Picture  F.  Read  to  the  children  the 
text  at  the  bottom  of  the  first  column.  Emphasize 
that  the  ratios  they  have  just  studied  were  written 
to  express  the  number  of  pieces  of  candy  first.  The 
numerals  representing  the  candy  were  placed  over 
the  numerals  representing  the  money.  Explain  that 
if  they  now  think  of  the  amount  of  money  first,  they 
should  place  the  numeral  that  represents  the  money 
over  the  numeral  that  represents  candy.  Let  a pupil 
read  the  text  accompanying  the  ratio  25/20  and  ex- 
plain what  each  numeral  stands  for. 

Then  have  someone  read  Exercise  C and,  with  the 
help  of  Picture  F,  fill  in  the  screen  as  well  as  explain 
the  rate  5 per  4 and  the  ratio  5/4. 

Let  another  child  read  Question  D and  give  the 
answer. 

When  you  discuss  Exercise  E,  again  emphasize 
that  all  the  ratios  express  the  same  rate.  Use  the 
groups  in  Picture  F to  help  clarify  this  for  the  chil- 
dren. If  5 cents  is  paid,  4 candies  are  bought;  if  2 

groups  of  5 pennies,  or  10  cents,  are  paid,  then  2 

groups  of  4 candies,  or  8 candies,  are  bought.  If  3 

groups  of  5 pennies,  or  15  cents,  are  paid,  then 
3 groups  of  4 candies,  or  12  candies,  are  bought,  etc. 
Be  sure  the  children  see  that  all  the  ratios  express 
the  rate  5 per  4. 

Page  115:  A new  rate  situation  is  introduced  on 
this  page,  but  the  same  steps  are  followed  as  for  the 
rate  just  studied.  Therefore,  you  may  adapt  the  pro- 
cedures for  page  112  and  for  Picture  C on  page  113 
to  this  page. 

Page  1 1 6:  Procedures  suggested  for  Pictures  D 
and  E on  page  113  and  for  page  114  may  be  adapted 
to  this  page. 

Page  1 1 7:  Give  the  children  a little  time  to  study 
the  pictures  at  the  top  of  the  page.  Tell  them  to 
decide  what  rates  each  picture  illustrates,  and  then  let 
them  discuss  the  rates.  When  you  feel  they  are  ready, 
have  them  do  the  first  block  of  exercises  (A  to  T) 
by  writing  each  ratio  and  beside  it  the  letter  of  the 
picture  that  shows  the  rate.  When  the  children  have 
finished  the  exercises,  discuss  each  ratio  with  them. 
Be  sure  the  pupils-  understand  how  to  correct  any 
errors  they  have  made. 

You  may  want  to  use  the  second  block  of  exercises 
(A  to  K)  with  your  class  in  different  ways.  The  slow 
learners  may  be  able  to  do  little  more  than  write 
the  rates  as  ratios.  The  able  pupils  may  be  told  that 
there  are  different  ways  to  express  some  of  the  rates 
given  in  the  exercises.  These  children  may  use  circles, 
X’s,  or  other  simple  marks  to  illustrate  the  rates,  and 
they  also  may  be  encouraged  to  separate  the  items 
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into  equal  groups  whenever  possible  and  write  as 
many  ratios  as  they  can  to  express  each  rate.  Check 
the  work  of  each  child  and  make  sure  he  understands 
how  to  correct  any  errors  he  has  made.  Let  several 
children  put  their  work  for  one  or  more  exercises  on 
the  board  for  the  whole  class  to  discuss. 

Providing  for  the  able  pupil 

The  able  pupils  might  enjoy  playing  “Ratio.”  See 
Activity  33,  page  374.  The  game  is  played  in  groups 
of  four,  and  picture  cards  are  provided  to  aid  the 
child  in  seeing  the  formation  of  rates  and  ratios. 
You  may  wish  to  arrange  the  children  so  that  one 
or  two  who  understand  rates  and  ratios  are  grouped 
with  a couple  of  children  who  are  having  difficulty 
in  understanding  them.  In  this  way,  the  abler  pupils 
will  help  to  verify  the  work  done  by  the  others. 

You  might  also  have  several  able  pupils  make  up 
a set  of  statements  that  express  rates  at  which  items 
may  be  bought  similar  to  the  second  block  of  exer- 
cises on  page  117.  The  children  can  write  the  state- 
ments on  3''  X 5"  cards,  five  on  a card.  You  can  then 
make  use  of  these  cards  by  having  the  slow  learners 
draw  pictures  to  illustrate  the  rates  suggested  by  the 
statements  and  write  the  rates  by  using  ratios. 

Helping  the  slow  learner 

The  child  who  does  not  see  through  this  work  very 
readily  will  be  helped  if  he  is  given  extra  practice 
in  using  materials  to  illustrate  rates  and  ratios.  Ob- 
jects and  coins  may  be  used  to  illustrate  the  rates 
expressed  in  the  pictures  on  page  117. 

You  might  write  on  a sheet  of  paper  a group  of 
rates  expressed  in  the  form  3 per  2,  4 per  2,  5 per  7, 
etc.,  then  have  the  children  make  circles,  X’s,  etc.,  to 
illustrate  them  and  write  the  rates  by  writing  the 
ratios  in  the  form  3/2,  etc.  (Be  sure  the  pupils  use  a 
horizontal  line,  not  a slanting  line,  when  they  write 
ratios.)  In  this  case  also  the  children  may  understand 
the  meaning  more  readily  if  they  use  objects. 

When  they  are  able  to  do  the  above  exercise,  give 
them  the  cards  that  were  mentioned  earlier  and  which 
may  have  been  made  by  the  able  pupils  (or  by  you). 
Have  them  write  the  ratios  for  the  rates  expressed  in 
the  statements.  As  before,  the  children  may  make 
circles  or  other  simple  marks,  to  help  them  under- 
stand what  they  are  doing. 

The  game  “Ratio”  (Activity  33,  page  374)  may  be 
played  by  all  the  children.  Since  it  is  played  by  chil- 
dren in  small  groups,  the  slow  learner  may  be  put 
with  children  who  understand  rates  and  ratios  better 
than  he  does  and  who,  therefore,  can  help  him. 
This  game  will  give  the  slow  learner  good  practice 
in  matching  rates  illustrated  by  pictures  with  ratios 
300  that  express  the  rates. 


118  Thinking  straight 

Lesson  Briefs  for  this  lesson  are  on  page  115. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 

119-123  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  116-119. 

Teaching  the  whole  class 

Page  119:  To  introduce  this  lesson  you  can  give  two 
girls  and  two  boys  a short  selection  to  read.  Time 
them  with  a stop  watch  and  write  on  the  chalkboard 
the  number  of  minutes  it  took  each  child  to  read  the 
selection.  Then  make  a comparison  between  the 
times  for  the  two  boys  and  another  comparison  be- 
tween the  times  for  the  two  girls.  (Simplify  the  times 
so  that  comparisons  are  easily  made.) 

Other  comparisons  can  be  made  between  objects 
or  experiences  familiar  to  the  children.  Such  com- 
parisons might  include  the  number  of  windows  in  the 
classroom  compared  with  the  number  of  windows  in 
the  library,  the  number  of  hours  one  child  sleeps  at 
night  with  the  number  of  hours  another  child  sleeps, 
the  number  of  pencils  one  child  has  in  his  desk  with 
the  number  another  child  has,  etc.  Be  sure  to  use  the 
word  compare  in  these  exercises. 

Then  tell  the  children  that  they  are  now  going  to 
learn  the  proper  way  to  write,  read,  and  interpret 
comparisons.  Have  them  open  their  books  to  page 
119,  and  let  two  children  read  the  dialogue  of  the 
two  boys  in  Picture  A.  Emphasize  the  fact  stated  in 
the  text  that  two  numerals  are  used  to  express  a com- 
parison— in  this  case,  15  and  10. 

Ask  the  children  to  count  the  red  planes  and  the 
black  planes  in  Picture  B and  explain  how  Picture 
B and  Picture  A are  alike.  Then  have  a pupil  reac 
the  text  accompanying  Picture  B and  explain  the 
meaning  of  each  numeral  in  the  ratio.  Point  out  that 
since  the  ratios  in  this  lesson  are  expressing  com- 
parisons, the  word  to  instead  of  per  is  used  when 
reading  the  ratio. 

Call  on  someone  to  explain  what  has  happened  ir 
Picture  C.  Let  the  pupil  tell  the  class  how  man> 
of  each  boy’s  planes  have  been  put  into  each  grou{ 
in  the  picture.  You  may  point  out  that  numeral; 
other  than  15  and  10  can  be  used  to  compare  Paul’; 
and  Bob’s  planes.  Let  someone  read  the  text  to  sum 
marize  the  counting  done  by  the  children  and  thi 
explanation  you  have  given. 

The  way  in  which  the  groups  of  five  are  formef 
from  the  total  group  will  be  clearer  to  the  children  i 


you  demonstrate  with  a group  of  15  objects  and  a 
group  of  10  other  objects  how  all  of  the  objects  can 
be  separated  into  5 groups,  3 of  one  kind,  and  2 of 
; another  kind.  Perhaps  you  will  want  each  child  to 
have  experience  in  grouping.  This  can  be  done  by 
letting  the  children  cut  15  pieces  of  construction 
paper  of  one  color  and  10  pieces  of  another  color  to 
represent  the  planes  in  the  pictures.  Then  have  them 
separate  the  pieces  of  paper  into  the  groups  shown  in 
Picture  C. 

Page  1 20:  Have  the  children  look  at  Picture  D and 
I tell  why  4 of  the  groups  have  been  dimmed  off.  Then 
ask  someone  to  read  the  text  accompanying  Picture 
D.  Be  sure  the  children  understand  that  the  compar- 
ison is  based  on  only  one  combined  group  of  3 red 
li  planes  and  2 black  planes,  and  that  the  proper  way  to 
' read  the  ratio  showing  the  comparison  is  “3  to  2.” 

1 If  the  children  are  using  pieces  of  paper  to  repre- 
I sent  the  planes,  have  them  move  to  one  side  all  the 
j groups  except  one  and  verify  the  ratio  with  the  pieces 
of  paper  they  have. 

' Handle  Picture  E in  the  same  way  as  Picture  D. 

I You  will  want  to  point  out  to  the  children  that  the 
I smallest  groups  that  the  sets  of  the  planes  can  be  sepa- 
' rated  into  will  consist  of  3 of  Paul’s  planes  and  2 of 
I Bob’s.  Let  them  discover  that  the  relationship  in  Pic- 
! ture  E is  the  same  as  that  in  Picture  D,  and  that  it 
also  can  be  expressed  as  “3  to  2.” 

Page  121:  Tell  the  class  that  Picture  F uses 
groups  of  3 and  2 to  show  what  happens  when  Paul 
buys  3 more  planes  and  Bob  buys  2 more  planes. 
Now  they  have  18  and  12.  If  the  children  are  using 
pieces  of  construction  paper  for  illustrating  the  work, 
i have  them  cut  out  another  set  of  3 and  2.  Then  let 
I them  make  the  correct  number  of  groups  (represent- 
I ing  3 of  Paul’s  planes  and  2 of  Bob’s)  to  help  them 
I write  and  explain  the  ratios  for  Exercises  A,  B,  and 
I : C.  You  might  discuss  what  would  have  happened  in 
' the  comparison  if  Bob  had  bought  3 more  planes 
instead  of  2 more.  [The  relationship  between  the  num- 
ber of  Paul’s  planes  and  the  number  of  Bob’s  planes 
_ would  have  been  spoiled.] 

Then  you  may  continue  somewhat  in  the  follow- 
I ing  manner. 

So  far  in  this  lesson  you  have  thought  of  Paul's 
planes  first  when  making  the  comparisons.  Since 
Paul  had  more  planes  than  Bob,  the  numeral  for 
the  larger  number  was  placed  above  the  line  in 
the  ratio.  But  there  is  another  way  to  compare  the 
boys'  planes,  and  that  is  to  think  of  Bob’s  planes 
first.  Then,  to  write  a ratio  comparing  the  planes 
shown  in  Picture  F,  the  12  will  be  written  above 
I the  line  and  the  18  below  the  line.  In  other  words, 


you  think  of  Bob's  12  planes  first  and  then  Paul's 
18.  You  would  say,  “Bob  has  12  planes  to  Paul's 
18,”  and  you  would  read  the  ratio  as  “12  to  18.” 

When  we  look  at  only  one  group  of  planes  and 
think  of  Bob's  planes  first,  we  describe  the  com- 
parison by  writing  the  2 over  the  3 in  the  ratio 
and  read  it  “2  to  3.”  Since  this  is  the  comparison 
based  on  the  smallest  possible  number  of  planes 
in  each  group,  this  group  is  repeated  for  other 
comparisons  we  may  make.  Thus,  if  we  take  one 
group  and  double  it,  we  have  2 groups,  and  the 
comparison  is  between  4 of  Bob's  planes  and  6 of 
Paul's.  The  ratio  is  written  Ajb  and  read  “4  to  6.” 
Discuss  Exercises  D and  E,  and  have  the  children 
take  turns  supplying  numerals  for  the  screens. 

Page  122:  Ask  the  children  to  study  the  pictures 
and  then  tell  whether  the  ratios  that  can  be  made  for 
the  three  pictures  are  the  same  or  not.  Note  that 
Exercises  A to  E all  apply  to  Picture  A and  that  they 
outline  steps  that  can  be  adapted  when  discussing 
Pictures  B and  C.  In  each  case,  you  will  want  to 
compare  first  the  objects  in  the  top  row  with  the 
objects  in  the  bottom  row  and  write  all  the  ratios 
possible  for  that  comparison,  and  then  reverse  the 
process  so  that  the  children  think  first  of  the  objects 
in  the  bottom  row  and  compare  them  with  the  ob- 
jects in  the  top  row.  Let  the  children  take  turns 
discussing  Exercises  A,  B,  and  C and  supplying  nu- 
merals for  the  screens.  Then  give  them  time  to  think 
on  their  own  about  Exercises  D and  E before  dis- 
cussing them. 

Exercises  F and  G apply  to  Picture  B,  and  you 
may  discuss  the  picture  in  terms  of  these  two  ques- 
tions only,  or  you  may  apply  the  steps  outlined  for 
Exercises  A to  E also. 

You  will  probably  want  the  children  to  do  Exer- 
cises H and  I independently.  They  should  first  study 
Picture  C and  then  relate  the  ratios  to  the  groups 
in  the  picture.  The  use  of  pieces  of  construction 
paper  to  represent  the  groups  in  Picture  C will  aid 
the  pupils,  especially  the  slow  learners,  to  understand 
which  ratios  to  choose. 

Page  1 23:  Before  having  the  children  write  out  the 
exercises  in  Block  1,  give  them  time  to  study  the 
six  pictures  at  the  top  of  the  page.  Take  one  picture 
at  a time  and  discuss  with  the  children  the  different 
ratios  that  can  be  written  for  it.  This  will  help  them 
find  the  groups  for  the  ratios  in  Block  1. 

When  the  children  are  familiar  with  the  pictures, 
read  the  text  for  Block  1 and  make  sure  all  the  chil- 
dren understand  the  example  that  is  given.  Then  have 
them  write  on  paper  each  ratio  and  the  letter  for 
the  picture  that  shows  the  relationship  the  ratio  301 
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expresses.  Verify  the  answers  and,  if  necessary,  give 
further  explanation  to  help  the  children  understand 
how  the  pictures  illustrate  the  ratios. 

For  Block  2,  have  the  slow  learners  make  circles, 
X’s,  etc.,  to  illustrate  each  statement  and  then  write 
out  the  one  ratio  that  expresses  the  comparison  by 
using  only  the  information  in  the  statement.  The  able 
pupils  will  be  able  to  write  two  ratios  expressing  the 
comparison  expressed  in  Statements  C to  L,  thinking 
first  of  the  objects  mentioned  first  as  being  compared 
to  the  objects  mentioned  second.  The  other  ratio  is 
based  on  taking  the  objects  in  the  reverse  order.  The 
able  pupils  may  also  be  encouraged  to  use  pieces  of 
construction  paper  to  illustrate  the  two  groups  of 
objects  in  each  statement  and  then  show  how  these 
objects  can  be  separated  into  smaller  equal  groups  to-., 
illustrate  other  ratios  that  can  be  written  to  express 
the  result  of  the  comparison. 

Providing  for  the  able  pupil 

Activity  33,  described  on  page  374,  can  be  adapted 
to  the  material  in  this  lesson  by  having  the  pictures 
on  the  cards  show  comparisons  between  two  or  more 
groups  of  two  kinds  of  objects. 

The  able  pupils  can  be  encouraged  to  make  up 
statements  expressing  comparisons  similar  to  the 
statements  in  Block  2 on  page  123.  Have  several  of 
the  children  write  their  statements  on  3"  x 5"  cards, 
five  on  a card.  These  can  later  be  used  by  the  slow 
learners  for  extra  practice  in  writing  ratios.  You  can 
write  a number  or  letter  the  cards  for  easy  ildenti- 
fication. 

Helping  the  slow  learner 

Duplicate  a sheet  containing  several  pictures  of  ob- 
jects separated  into  equal  groups,  similar  to  the  pic- 
tures on  page  123.  Indicate  under  each  picture  the 
number  of  ratios  the  pupils  are  to  write  for  the  picture 
(2  ratios,  3 ratios,  etc.).  Label  each  picture  with  a 
letter.  Have  the  children  write  on  paper  the  letter  for 
each  picture  and  then  opposite  the  labelling  letter 
write  the  ratios  for  the  picture. 

For  further  practice  you  may  wish  to  have  these 
children  use  the  3"  x 5"  cards  containing  statements 
of  comparison  made  by  the  abler  pupils.  Tell  the 
children  to  draw  pictures  to  illustrate  the  comparison 
statements  and  then  write  a ratio  for  each  statement. 
After  the  extra  practice,  perhaps  some  of  these  chil- 
dren will  be  able  to  see  that  more  than  one  ratio  can 
be  written  for  each  statement. 

Use  the  adaptation  (see  notes  for  the  able  pupil 
above)  of  Activity  33,  page  374,  with  these  children. 
You  may  wish  to  pair  a couple  of  slow  learners  with 
a couple  of  children  who  are  not  having  difficulty 
in  writing  ratios  for  comparisons. 


124-125  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  are  on  pages  119-121. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

126-131  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  121-125. 

Overview 

The  work  in  this  lesson  reviews  the  meaning  of 
proper  fractions  and  the  reading  and  writing  of  the 
numerals  that  symbolize  such  fractions.  Since  this  is 
not  new  work  at  the  fifth-grade  level,  a relatively  ma- 
ture approach  is  possible. 

Pages  126  to  128  develop  the  idea  that  different 
fraction  numerals  may  be  used  to  symbolize  a part  of 
a whole.  Thus  the  child  learns  that  %,  %,  Yie,  and 
i%2  may  all  be  used  to  symbolize  the  same  part  (or 
“fraction”)  of  a piece  of  paper. 

The  work  on  pages  129  and  130  applies  this  idea 
to  a group  of  things.  In  this  connection,  keep  in  mind 
that  when  considering  a part  of  a group,  the  group 
must  be  thought  of  as  a whole.  Note  on  pages  129 
and  130  how  the  background  over  the  objects  helps 
the  children  to  think  of  the  green  portion  in  each 
picture  as  a part  of  a whole. 

Also  remember  that  the  work  in  this  lesson  does 
not  include  the  idea  of  computational  reduction.  All 
that  is  intended  is  to  give  the  children  some  back- 
ground for  understanding  equivalent  numerals,  that 
is,  different  names  for  the  same  fraction. 

Teaching  the  whole  class 

You  may  wish  to  remind  the  children  that  they  have 
used  numerals  in  pairs,  written  one  over  the  other, 
before.  They  have  learned  to  make  ratios  to  express 
rate  and  also  to  express  comparison.  Now  they  are 
going  to  learn  that  a pair  of  numerals  written  in  this 
way  may  be  a fraction  numeral  that  expresses  a part 
of  something.  Most  of  the  children  will  have  had  pre- 
vious experience  with  reading  and  writing  fraction 
numerals,  and  all  of  them  will  have  had  much  oral 
experience  with  fraction  expressions.  Use  such  ex- 
perience as  background  when  discussing  what  a frac- 
tion is  (a  number  that  tells  how  much  there  is  in  a 
part  of  something)  and  what  a fraction  numeral  is 
(the  symbol  for  the  fraction).  Be  sure  to  use  the 
words  numerator  and  denominator  in  your  discussion 
so  that  the  children  will  become  familiar  with  these 
names  for  the  terms  of  a fraction. 

Page  126:  Ask  into  how  many  parts  the  piece  of 
paper  in  Picture  A has  been  marked  off  and  how 
many  of  these  parts  are  red.  Have  someone  read  the 


text.  Then  discuss  with  the  class  what  the  4 and  the  8 
in  the  fraction  numeral  mean.  Point  out  that  the  nu- 
meral representing  the  total  number  of  parts  (the 
denominator)  is  written  below  the  line,  and  the  nu- 
meral representing  the  number  of  red  parts  (the 
numerator)  is  written  above  the  line.  Explain  that  % 
is  called  a “fraction  numeral,”  and  that  it  means  we 
are  to  think  of  4 of  the  8 equal  parts  into  .which  the 
whole  piece  of  paper  has  been  divided. 

Point  out  that  fraction  numerals  are  read  in  a 
special  way.  Explain  that  when  4 over  8 means  4 of 
the  8 equal  parts,  the  fraction  numeral  is  read  “four 
eighths.”  Also  tell  the  children  that  each  term  of  a 
fraction  has  a special  name.  Help  them  learn  the 
words  numerator  and  denominator  by  asking  ques- 
tions that  require  them  to  use  the  words  when 
answering. 

When  the  children  study  Picture  B,  point  out  that 
this  piece  of  paper  is  the  same  size  as  that  in  Picture 
A.  The  red  portion  is  also  the  same  size  as  that  in 
Picture  A.  Let  the  children  use  tracings  to  verify  these 
facts  if  they  wish  to.  Explain  that  because  Picture  B 
has  been  marked  off  into  a different  number  of  equal 
parts  from  Picture  A,  the  fraction  numeral  that  tells 
how  much  is  colored  red  is  also  different.  Have  the 
children  note  that  the  denominator  expresses  the 
total  number  of  equal  parts  and  the  numerator  the 
number  of  these  parts  that  are  colored  red.  They 
should  see  that  since  both  Vs  and  % tell  how  much 
of  the  paper  is  colored  red,  the  two  fraction  numerals 
are  different  ways  of  expressing  the  same  thing. 

Be  sure  to  give  the  children  some  pointers  on  how 
to  read  fraction  numerals.  Point  out  that  the  numer- 
ators are  read  in  the  usual  way,  but  that  the  denomina- 
tors are  read  using  the  words  thirds,  eighths,  etc. 

Page  127:  For  Pictures  C and  D and  the  accom- 
panying text,  adapt  the  teaching  procedures  sug- 
gested for  page  126. 

Page  128:  For  Picture  E and  its  accompanying 
text,  adapt  the  teaching  procedures  suggested  for  the 
preceding  pages.  Then  let  the  children  study  Picture 
F.  Before  they  read  the  text  and  answer  the  questions, 
they  may  be  helped  to  summarize  their  learning  by 
carrying  out  the  following  activity. 

Tell  the  children  that  now  they  are  going  to  fold 
a sheet  of  paper  in  such  a way  that  it  will  show  the 
fractional  parts  they  have  been  studying.  They  may 
use  notebook  paper  or  any  Idnd  of  paper  available 
that  is  uniform  in  size  and  easy  to  fold.  Demonstrate 
each  step  before  the  children  do  the  folding. 

Have  them  fold  the  sheets  in  half,  so  that  there  are 
two  equal  parts,  as  shown  in  Picture  C.  Have  them 
draw  a heavy  line  on  the  fold  and  then  color  (or 


shade  or  crosshatch)  the  bottom  half.  Tell  the  chil- 
dren to  write,  on  a separate  sheet  of  paper,  the 
fraction  numeral  (%)  that  tells  how  much  is  colored. 

Now  ask  the  children  to  fold  the  sheet  again  so  that 
there  are  four  equal  parts,  as  shown  in  Picture  B.  Let 
them  observe  that  the  sheet  is  now  folded  into  four 
equal  parts  and  that  the  colored  portion,  which  is  the 
same  size  as  before,  has  two  of  these  parts.  Have  the 
children  write  the  fraction  numeral  {%)  that  can  now 
be  used  to  tell  how  much  is  colored. 

Have  the  children  fold  the  sheet  three  more  times. 

Each  time  they  make  a fold,  have  them  unfold  the 
sheet,  observe  that  the  colored  portion  has  more 
parts,  and  write  the  fraction  numeral  that  can  now  be 
used  to  tell  how  much  is  colored.  Point  out  that  each 
time  the  sheet  is  folded  into  smaller  parts,  a new  frac- 
tion numeral  can  be  used  to  express  the  number  of 
parts  in  the  colored  portion.  Emphasize  that  the  var- 
ious fraction  numerals  are  merely  different  ways  of 
telling  how  much  of  the  sheet  is  colored. , 

Now  have  the  children  take  turns  reading  the  text 
and  answering  the  questions  for  Picture  F.  Ask  them 
to  relate  each  of  the  five  fraction  numerals  at  the 
bottom  of  the  page  to  the  picture  with  which  it  be- 
longs. Make  sure  the  children  understand  that  a frac- 
tion is  a number  that  stands  for  a part  of  a whole  and 
that  a fraction  numeral  is  the  written  symbol  for  it. 

Page  129:  When  teaching  the  work  on  this  page 
(and  also  on  page  130),  keep  the  pupils’  attention 
centered  as  much  as  possible  on  the  whole  group  of 
objects.  The  shaded  background  in  the  pictures  on 
these  pages  is  provided  to  help  the  pupils  think  first  of 
one  big  group  of  pinwheels.  The  rings  separate  the 
pinwheels  into  equal  groups,  and  it  is  the  number  of 
these  groups  {not  the  number  of  objects  in  a group) 
that  is  important  at  the  moment.  The  idea  that  %,  %, 
and  %2  can  all  be  used  to  express  the  same  portion  of 
the  total  group  of  pinwheels  can  be  developed  without 
reference  either  to  the  total  number  of  objects  or  to 
the  number  in  each  of  the  equal  groups. 

Have  the  children  read  the  first  paragraph  of  the 
text  for  Picture  G.  Point  out  how  the  term  fractional 
part  is  used  to  describe  a part  of  the  total  quantity. 

Ask  someone  to  tell  how  many  groups  there  are  in 
the  total  quantity.  Ask  how  many  are  green. 

Have  one  of  the  children  write  on  the  chalkboard 
the  fraction  numeral  that  shows  what  fractional  part 
of  the  groups  is  green.  Then  call  on  someone  to  read 
the  rest  of  the  text  and  relate  each  term  of  the  frac- 
tion to  the  picture.  Emphasize  use  of  the  terms 
numerator  and  denominator. 

Tell  the  children  to  examine  Picture  H and  deter- 
mine how  many  groups  there  are  altogether  and  how  303 
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many  groups  are  green.  Ask  them  to  explain  how  they 
can  tell  that  the  groups  in  green  are  the  same  frac- 
tional part  of  Picture  H as  of  Picture  G.  Call  on  a 
child  to  read  the  text  accompanying  the  picture  and 
to  relate  the  terms  of  this  fraction  to  the  picture.  After 
the  children  have  read  the  fraction  numeral,  let  one 
or  more  of  them  supply  the  numerals  that  belong 
where  the  screens  are  at  the  bottom  of  the  page. 

Page  130:  Adapt  the  procedures  suggested  for 
page  129  to  Picture  I and  its  accompanying  text. 

The  rest  of  the  material  on  the  page  shows  Pic- 
tures G,  H,  and  I again  and  summarizes  what  has 
just  been  learned  about  fractional  parts  of  a group. 
Have  the  children  study  the  pictures  and  verify  that 
the  same  fractional  part  of  the  pinwheels  is  green  in 
each.  Then  have  them  read  the  text  and  answer  the 
questions.  Make  sure  the  children  can  relate  the 
three  fractions  at  the  bottom  of  the  page  to  the  cor- 
rect picture. 

Page  131:  Discuss  each  of  the  first  six  exercises 
(A  through  F)  before  the  children  write  the  fraction 
numerals  required.  Be  prepared  for  variations  in 
judgment,  but  require  the  pupils  to  justify  their  view- 
points. 

Providing  for  the  able  pupil 

The  able  pupils  may  be  encouraged  to  make  pictures 
(geometric  shapes,  simple  objects,  etc.)  that  will  il- 
lustrate various  fractions.  They  may  use  the  pictures 
on  pages  126  to  131  of  the  pupils’  book  as  suggestions, 
but  encourage  them  to  use  their  ingenuity  in  selecting 
fractions  for  illustration.  Each  drawing  should  be 
labeled  to  show  the  fraction  represented.  Display 
the  finished  drawings. 

These  children  might  also  draw  diagrams  on 
3"  X 5"  cards  and  shade  a fractional  part  of  each 
diagram.  The  slow  learners  could  use  these  cards  for 
identifying  the  fraction  illustrated  and  then  writing 
the  fraction  numeral.  ' 

Some  of  these  children  might  like  to  pick  fractions 
at  random  between  14  and  Vioo  and  then  write  the 
fraction  name  in  words  opposite  each  fraction  nu- 
meral. Again,  this  work  would  make  a good  bulletin 
board  display. 

The  flannel  board  described  in  Activity  34,  page 
375,  may  be  used  to  provide  additional  work  in  recog- 
nizing fraction  numeral  equivalents. 

^ Helping  the  slow  learner 

Give  the  slow  learners  many  opportunities  to  write 
fraction  numerals  associated  with  pictures.  For  this 
purpose  you  may  provide  worksheets  containing  pic- 
tures divided  into  equal  parts,  with  a portion  shaded. 
Keep  these  pictures  simple,  much  like  those  on  pages 
304  126-131. 


If  the  able  pupils  have  made  the  3"  x 5"  cards  to 
illustrate  various  fractions,  let  the  slow  learners  use 
these  cards  for  practice. 

Activities  with  the  flannel  board  involving  fractions 
(see  Activity  34,  page  375)  may  be  adapted  for  use 
with  slow  learners. 

132-133  Thinking  straight 

Lesson  Briefs  for  this  lesson  are  on  pages  125-127. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson,  except  for  suggestions  for  the  able  pupil  and 
the  slow  learner. 

Providing  for  the  able  pupil 

At  the  conclusion  of  the  work  on  page  133,  the  able 
pupils  might  enjoy  the  following  activity.  Put  pairs  of 
numerals  on  the  chalkboard  (%  or  % or  %o,  etc.) 
and  ask  the  pupils  to  describe  or  show  with  objects 
three  different  situations  (fraction,  comparison,  rate) 
that  might  be  expressed  by  each  pair  of  numerals. 
Write  the  numerals  in  each  pair  one  above  the  other 
with  a horizontal  line  between  them.  The  slower  chil- 
dren may  listen  to  the  descriptions  and  watch  the 
demonstrations.  At  the  same  time,  they  will  be  devel- 
oping the  ability  to  discriminate  between  fraction 
situations  and  rate  or  comparison  situations.  Permit 
discussion  about  the  pupils’  reasons  for  thinking  of  a 
situation  as  involving  a fraction,  a rate,  or  a com- 
parison. 

Helping  the  slow  learner 

Try  to  discover  what  special  difficulties  these  pupils 
have.  Then  repeat  any  or  all  of  the  activities  sug- 
gested for  slow  learners  in  connection  with  the  work 
on  pages  112-117,  119-123,  and  126-131  of  the 
pupils’  book. 

134-135  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  127-129. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

136-137  Thinking  straight 

Lesson  Briefs  for  this  lesson  are  on  pages  129-131. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson,  except  for  suggestions  for  the  slow  and  able 
pupils. 

Providing  for  the  able  pupil 

These  children  will  be  challenged  by  an  activity  in 
which  they  must  give  examples  of  numbers  that  are 


divisible  by  2,  3,  4,  or  5.  To  get  the  activity  started, 
have  the  children  number  off.  Those  with  odd  num- 
bers are  on  one  team,  and  those  with  even  numbers 
i are  on  the  other.  The  leader  of  one  team  begins  by 
asking  the  members  of  the  other  team  to  write,  for 
example,  a number  expressed  by  a three-figure  nu- 
meral that  can  be  divided  by  3.  When  each  child  has 
written  a numeral,  the  leader  calls  on  a child  to  read 
the  numeral  he  has  written.  If  his  numeral  is  correct, 
it  is  his  turn  to  ask  the  members  of  the  first  team  to 
write,  for  example,  a four-figure  number  that  can  be 
divided  by  4.  He  then  calls  on  a child  to  read  his  nu- 
meral. When  a player  misses,  he  gives  a member  on 
the  opposing  team  a chance  to  answer.  No  dividend 
requested  should  exceed  five  places.  If  you  wish, 
you  may  impose  a time  limit  for  giving  answers. 
Adjust  the  time  limit  to  suit  the  ability  of  the  pupils. 

I The  able  pupils  can  also  benefit  from  an  introduc- 
tion to  the  concept  of  prime  numbers,  A prime  num- 
ber is  a number  that  is  divisible  only  by  itself  and  1, 
!You  might  ask  the  children  to  test  numbers  by  this 
[definition,  and  help  them  to  see  that  the  numbers  1, 
2,  and  3 are  prime  numbers.  Then  ask  someone  to 
explain  why  no  even  number,  except  2,  is  a prime 
mumber.  The  26  prime  numbers  between  1 and  100 
are  listed  below.  Have  the  pupils  find  as  many  of 
I these  numbers  as  they  can.  After  the  pupils  have 
jmade  their  lists,  write  the  26  numbers  on  the  board 
jand  let  each  pupil  see  if  he  included  some  numbers 
[that  are  not  prime  numbers  and  note  any  omissions. 
|If  a non-prime  number  has  been  included,  ask  the 
jipupils  to  try  to  find  what  numbers  the  number  can 
i be  divided  by. 

(Prime  numbers  between  1 and  100:  1,  2,  3,  5,  7,  11, 
il3,  17,  19,  23,  29,  31,  37,  41,  43,  47,  53,  59,  61, 

■ 67,  71,  73,  79,  83,  89,  97) 

I If  any  of  the  children  want  to  extend  their  list  of 
! prime  numbers  beyond  100,  let  them  do  so.  When  a 
; jpupil  suggests  that  a number  is  a prime  number,  let 
: the  class  test  the  number  to  see  if  it  has  any  divisors. 
Of  course,  they  cannot  prove  that  it  is  a prime  num- 
!|ber,  but  they  may  be  able  to  prove  that  it  is  not  a 
[.  prime  number  by  finding  a divisor. 

V Helping  the  slow  learner 

) iThe  first  activity  suggested  above  can  be  adapted  for 
[ 'slow  learners  in  the  following  manner:  The  leader  of 
f pne  team  gives  a member  of  the  other  team  a number 
bf  expressed  by  a numeral  with  two  or  three  figures. 
\ This  second  pupil  is  to  tell  whether  it  can  be  divided 
by  2,  3,  4,  or  5.  He  must  also  explain  how  he  knows. 
'The  activity  can  then  continue  in  the  way  described 
i above.  Dividends  used  should  not  have  more  than 
! three  figures. 


CHARTING  THE  COURSE 

Multiplicative  situa- 
tions in  problems 


In  arithmetic,  children  have  in  the  past  learned  to  solve 
certain  types  of  problem  situations  without  really  un- 
derstanding them.  Repeated  experience  with  selected 
examples  of  a given  type  has  enabled  some  children 
to  solve  other  examples  of  a given  type.  Suppose,  for 
example,  the  problem  reads  as  follows:  Mary  opened 
some  packages  of  doughnuts.  There  were  8 in  each 
package.  When  she  counted  the  doughnuts,  she  found 
she  had  24.  How  many  packages  had  she  opened? 

Under  traditional  teaching,  the  pupil  is  told  to  solve 
the  problem  by  finding  how  many  8's  are  in  24.  It  is 
true  that  the  division  of  24  by  8 produces  the  correct 
answer,  but  many  pupils  will  fail  to  understand  why 
this  is  so.  Moreover,  the  structure  of  this  situation  may 
be  correctly  viewed  as  being  of  the  multiplicative  type 
with  the  number  of  groups  unknown.  (See  page  138  of 
the  pupils'  textbook.)  If  visualized  in  this  way,  it  is  even 
more  difficult  to  see  why  the  division  process  is  used 
in  solving  problems  of  this  type. 

In  Seeing  Through  Arithmetic  5,  pages  138  and  139 
are  devoted  to  showing  pupils  how  to  solve  problems 
when  they  are  viewed  as  belonging  to  the  multiplica- 
tive-division type.  The  aim  is  to  help  the  pupil  write 
the  equation  if  he  happens  to  approach  the  problem 
from  the  multiplicative  point  of  view,  and  then  to  un- 
derstand why  division  is  used  to  solve  it. 

At  this  point  the  teacher  should  note  that  problems 
of  this  type  may  also  be  approached  from  a more  gen- 
eral point  of  view.  Fundamentally,  multiplicative  situa- 
tions involve  the  idea  of  rate.  In  a later  sequence  of 
lessons  that  begins  on  page  215  of  the  pupils’  textbook, 
pupils  will  be  taught  how  to  solve  such  situations  by 
using  the  rate  idea.  Eventually,  when  the  idea  of  rate  is 
Expanded  notes  132-137 


seen  to  be  a fundamental  aspect  of  all  multiplicative 
situations,  the  approach  used  on  pages  138  and  139  may 
be  viewed  as  merely  a short  cut.  This  point  will  be  de- 
veloped more  completely  in  later  sections  of  these  notes. 


138-139  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  131-133. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson.  See  Charting  the  Course  above. 


CHARTING  THE  COURSE 

Reduction  of  ratios 
and  fraction 
numerals 


Pupils  were  introduced  on  page  113  to  the  idea  that 
different  ratios  can  be  used  to  express  the  same  rate. 
By  means  of  pictures  showing  the  grouping  of  objects, 
they  learned  that  the  rate  12  per  15  can  also  be  ex- 
pressed as  4 per  5 and  as  8 per  10.  At  that  time  no 
attempt  was  made  to  show  that  the  rate  could  be  “re- 
duced" by  dividing  or  multiplying  the  number  in  each 
of  its  terms  by  the  same  number.  Similarly,  pupils 
learned  on  later  pages  (see  page  120)  that  different 
ratios  can  be  used  to  express  the  same  comparison.  Still 
later  (see  page  126)  they  were  taught  that  the  same 
fraction  can  be  expressed  by  different  fraction  numerals. 
In  none  of  these  examples  were  computational  methods 
used  to  change  from  one  pair  of  numerals  to  another 
equivalent  pair. 

Another  way  of  stating  the  situation  could  be  used. 
We  could  say  that  and  are  two  different 

names  for  the  same  fraction.  This  is  similar  to  saying 
that  "A,"  “four,”  and  “IV”  are  different  names  (or 
symbols)  for  the  same  number. 

This  form  of  expression,  although  probably  not  ap- 
propriate for  pupils  at  this  stage,  is  mathematically 
sound  and  emphasizes  the  distinction  between  the  con- 
306  cept  and  different  symbols,  or  “names,”  for  it. 


Computational  methods  of  replacing  ratios  by  equiv- 
alent ratios  are  taught  on  pages  140-142.  Similarly, 
computational  methods  of  replacing  fraction  numerals 
by  equivalent  fraction  numerals  are  taught  on  pages 
143-146.  On  these  pages  (140-146)  the  pupil  is  shown 
how  he  can  find  an  equivalent  number  pair  by  dividing 
both  terms  of  a given  pair  by  the  same  number.  For  ex- 
ample, the  pair  6/10  is  “reduced”  to  3/5  by  dividing 
both  6 and  10  by  2.  Also,  the  pair  6/10  can  be  re- 
placed by  the  equivalent  pair  12/20,  which  is  found  by 
multiplying  both  6 and  10  by  2.  This  change  is  also 
usually  referred  to  as  a “reduction.”  Since  equivalent 
number  pairs  are  different  symbols  for  the  same  rela- 
tionship or  fraction,  they  may  be  used  to  form  equa- 
tions such  as  6/10  = 3/5. 

Often  a particular  ratio  is  given,  and  at  the  same 
time  one  of  the  terms  of  an  equivalent  ratio  is  speci- 
fied. The  problem  of  finding  the  other  term  of  the 
equivalent  ratio  then  arises.  The  same  situation  occurs, 
of  course,  with  fraction  numerals.  In  Seeing  Through 
Arithmetic  5,  pupils  are  shown  how  to  find  the  unknov/n 
term  of  a number  pair  in  such  situations.  The  impor- 
tance of  the  ability  to  do  this  can  hardly  be  overesti- 
mated, since  it  enters  fundamentally  into  the  solutior 
of  many  types  of  problems.  To  cite  but  one  example,  i1 
is  used  in  replacing  fraction  numerals  by  others  whici 
have  a common  denominator  before  the  fractions  are 
added  or  subtracted.  | 


140-142  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  133-135. 

Teaching  the  whole  class 

Before  beginning  work  on  this  lesson,  you  may  wisl 
to  remind  the  children  that  they  know  that  more  that 
one  ratio  can  be  used  to  express  the  same  rate  o 
comparison.  Groups  of  objects  may  be  arranged  a 
shown  on  pages  112-117  and  119-123  in  the  pupils 
book,  and  you  or  the  pupils  can  demonstrate,  for  ex 
ample,  that  4/6,  8/12,  and  2/3,  while  different  ratios 
all  express  the  same  rate  (or  comparison). 

You  may  also  tell  the  pupils  that  now  they  wi 
learn  how  to  compute  to  replace  a ratio  by  anothe 
equal  ratio.  Continue  to  emphasize  that  the  rate  o 
comparison  remains  the  same. 

This  computational  procedure  is  known  as  “reduc 
ing”  a ratio,  and  the  word  reduce  is  used  when 
given  ratio  is  replaced  by  an  equal  ratio  with  eithe 
higher  or  lower  terms.  That  is,  the  ratio  4/6  is  sai 
to  be  “reduced”  when  it  is  replaced  by  either  2/3  c 


12/18.  However,  do  not  expect  the  children  either  to 
understand  or  to  use  “reduce”  in  this  sense. 

As  the  lesson  proceeds,  some  of  the  children  will 
realize  that  the  computational  procedures  they  are 
learning  for  reduction  of  ratios  will  apply  also  to  the 
reduction  of  fraction  numerals.  Do  not  proceed  with 
reduction  of  fraction  numerals  at  this  point,  however. 

Keep  the  pupils  aware  of  the  fact  that  when  a ratio 
' is  reduced,  it  still  expresses  the  same  rate  or  compari- 
ison.  Stress,  too,  that  when  a ratio  is  reduced,  both 
terms  must  be  multiplied  or  divided  by  the  same  num- 
ber. The  use  of  objects  will  help  the  children  see  that 
related  groups  (whether  in  rate  or  comparison  situ- 
ations) must  be  operated  upon  in  the  same  way.  Thus 
4 pencils  at  a cost  of  10(^  also  can  be  expressed  as  2 
pencils  at  a cost  of  5 or  20  pencils  at  a cost  of  504- 

Page  140:  Have  the  children  read  the  statement 
I beside  the  heading  “Moving  forward.”  Tell  them  that 
i|they  are  going  to  study  ratios  that  express  rates  or 
iicomparisons.  Remind  them  that  the  same  rate  or 
j, comparison  can  be  expressed  by  many  ratios. 

I Have  the  children  read  the  text  for  Picture  A and 
I examine  the  picture.  Then  have  them  interpret  the 
[ratio  in  terms  of  the  picture. 

I Now  go  on  to  the  first  part  of  the  text  for  Picture 
'B.  Make  sure  the  children  note  the  two  equal  groups 
land  understand  why  one  group  is  dimmed  off.  Em- 
phasize that  3/5  expresses  the  rate  of  “cards  per  pen- 
'nies”  in  terms  of  only  one  of  the  equal  groups.  With 
the  help  of  the  second  part  of  the  text,  get  the  chil- 
|dren  to  see  that  because  the  postcards  and  pennies 
have  been  divided  into  two  equal  groups,  the  cor- 
responding computational  procedure  is  to  divide  the 
6 and  10  by  2.  Then  we  have  a new  pair  of  numbers 
that  expresses  the  same  rate. 

I Going  on  to  Picture  C,  the  children  should  see 
right  away  that  they  are  now  concerned  with  two 
groups  of  6 postcards.  Since  the  number  of  postcards 
has  been  doubled,  the  number  of  pennies  must  also 
be  doubled.  Have  the  children  read  the  last  two  lines 
, of  text,  supplying  the  numerals  that  belong  where  the 
screens  are. 

: Page  141 : Now  the  rate  at  which  Sally  bought  the 
bards  shown  in  Picture  C (page  140)  is  expressed  by 
la  new  ratio.  Remember  that  the  rate  has  not  changed, 
jbut  different  numbers  are  being  used  to  express  the 
fate.  Read  together  the  text  explaining  the  computa- 
tion. Many  children  will  see  intuitively  why  2 is  used 
as  the  multiplier.  Others  will  be  helped  by  referring 
to  Picture  C. 

Discuss  Exercises  A to  E with  the  class  and  let 
the  pupils  take  turns  in  giving  answers.  Keep  em- 
phasizing the  fact  that  the  new  ratios  they  find. 


whether  by  division  or  by  multiplication,  are  all  equal 
to  the  original  ratio  12/8.  By  the  time  Exercise  E has 
been  completed,  some  of  the  pupils  will  begin  to  see 
that  there  is  no  limit  to  the  new  equal  ratios  that  can 
be  found  by  multiplication,  but  there  is  a limit  to 
those  found  by  division  (as  long  as  fractions  are  not 
introduced).  You  may  need  to  help  some  of  the 
pupils  by  using  objects  and  setting  up  a rate  or  com- 
parison situation  to  show  that  12/8==3/2  = 24/16, 
etc. 

The  children  should  work  independently  on  Exer- 
cises A to  T.  Give  them  plenty  of  time  for  this  work. 
You  may  point  out  that  since  the  ratios  they  are 
to  write  for  Exercises  A to  H involve  smaller  num- 
bers, they  must  divide.  In  each  case  they  must  choose 
a divisor  that  is  common  to  each  term  of  the  given 
ratio  because  each  term  must  be  divided  by  the  same 
number.  Do  not  insist  that  they  use  the  largest  com- 
mon divisor,  however. 

For  Exercises  I to  T,  point  out  that  the  new  ratios 
they  are  to  write  involve  larger  numbers.  Conse- 
quently, they  must  multiply  each  term  of  the  given 
ratio  by  the  same  number.  This  is  a good  time  to  ask, 
“Why  can  we  find  as  many  equal  ratios  as  we  want  to 
replace  these  ratios?” 

The  slower  children  may  need  to  use  objects.  Allow 
them  to  do  so  if  it  seems  necessary. 

It  is  important  to  discuss  each  exercise  with  the 
class.  Let  the  children  explain  and  justify  the 
ratios  they  have  written.  Some  of  them  may  wish  to 
use  objects  when  explaining  their  thinking. 

Have  the  children  read  the  first  six  lines  of  Exer- 
cise A.  Explain  that  they  are  to  find  the  numeral  that 
belongs  where  the  screen  is  in  the  ratio  equal  to  9/6. 
(Note  that  this  missing  numeral  must  bear  the  same 
relation  to  6 that  18  does  to  9.)  Ask  whether  9 is 
multiplied  or  divided  to  get  18.  Ask  by  what  number 
it  is  multiplied  or  divided.  When  the  children  see  that 
9 can  be  multiplied  by  2 to  get  18,  they  will  realize 
from  their  previous  experience  that  they  must  multi- 
ply 6 by  2. 

Page  142:  Work  through  Exercises  B,  C,  and  D 
with  the  class.  In  Exercise  B,  point  out  that  first  it  is 
necessary  to  find  out  what  number  can  be  multiplied 
by  4 to  get  16.  When  this  number  has  been  established 
as  4,  ask  someone  to  explain  what  must  be  done  to 
the  3 in  3/4  (multiply  it  by  4). 

In  Exercises  C and  D,  note  that  first  it  is  necessary 
to  find  out  by  what  number  the  10  in  10/15  and  the 
56  in  35/56  have  been  divided.  Not  until  this  has 
been  done  can  the  same  operation  be  performed  on 
the  15  and  the  35.  Be  sure  the  children  realize  that 
when  one  of  the  numbers  represented  in  a ratio  has 
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been  divided,  the  other  number  in  the  ratio  must  also 
be  divided  by  the  same  divisor. 

Exercises  A to  R should  be  used  for  independent 
written  work.  Supply  answers  and  let  the  pupils  verify 
their  work.  If  necessary,  use  objects  to  clarify  any 
exercises  that  seem  especially  difficult. 

The  exercises  in  the  “Keeping  skillful”  section 
should  be  assigned  as  written  work  as  a separate 
lesson. 

Providing  for  the  able  pupil 

Prepare  mimeographed  sheets  on  which  you  have 
written  the  ratios  that  are  written  lightly  in  the 
sample  shown  below.  Note  that  the  terms  of  the  first 
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ratio  in  each  row  differ  by  1 . Note  also  that  the  ratios 
in  each  row  are  equal  and  that  the  multipliers  used 
are  2,  3,  4,  successively,  up  through  10.  Each  series 
can  be  carried  as  far  as  desired,  of  course. 

Give  one  sheet  to  each  pupil  and  tell  the  children 
to  discover  the  system  used  for  finding  each  row  of 
equal  ratios  and  then  to  write  the  ratios  that  will 
complete  each  row.  The  sample  shows  a completed 
sheet. 

The  able  pupils  will  probably  make  various  obser- 
vations about  their  completed  arrangements.  For  ex- 
ample, while  the  terms  of  the  first  ratio  in  each  row 
differ  by  1,  the  terms  of  each  second  ratio  differ  by  2, 
those  of  each  third  ratio  differ  by  3,  and  so  on. 

“Spin-a-rate,”  Activity  32,  on  page  373,  is  a game 
devised  to  give  children  practice  in  recognizing 
among  various  ratios  those  which  express  a specific 
rate  or  comparison.  You  may  want  to  make  up  more 
than  one  game  by  using  rates  or  comparisons  other 
than  the  ones  suggested  in  the  activity. 


Helping  the  slow  learner 

The  slow  learners  can  also  use  the  mimeographed 
sheet  described  above  for  able  pupils,  but  it  should 
be  modified  somewhat.  Multipliers  used  probably 
should  not  exceed  5,  and  it  might  be  wise  to  limit 
the  work  involved  by  stopping  with  the  ratio  4/5. 

When  the  slow  learners  begin  to  handle  ratios  more 
easily,  let  them  join  the  whole  class  in  a game  of 
“Spin-a-rate,”  Activity  32,  page  373. 

143-146  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  136-138. 

Teaching  the  whole  class 

Before  you  have  the  children  open  their  books,  draw 
on  the  chalkboard  three  circles  and  shade  within  each 
a portion  equal  to  what  has  been  shaded  in  the  draw- 
ings on  page  143.  Cover  or  erase  all  dividing  lines. 

Begin  the  lesson  by  asking  the  children  to  decide 
whether  the  shaded  portion  within  one  circle  is  more 
than  or  less  than  the  shaded  portion  within  the  other 
two.  Ask  them  if  they  can  tell  by  looking  at  the 
drawings  just  how  much  of  each  drawing  is  shaded. 
Let  them  conclude  that  it  is  difficult  to  decide  on  a 
number  to  describe  the  shaded  portion.  They  know 
only  that  “this  much”  is  shaded  and  that  in  every 
case  the  “this  much”  that  is  shaded  looks  the  same  size. 
They  may  note  that,  if  all  three  drawings  could  be 
laid  one  on  top  of  the  other,  the  shaded  portions 
would  coincide. 

You  might  proceed  somewhat  in  this  manner: 
Now  let  us  see  how  we  can  tell  how  much  of  each 
drawing  is  shaded.  First  of  all  we  would  say  that 
“a  fraction  of  the  drawing”  is  shaded,  and  we  think 
that  for  all  three  drawings  the  fraction  that  tells 
how  much  is  the  same.  We  want  to  know  what  this 
fraction  is. 

If  you  remember,  when  we  worked  with  ratios, 
we  learned  that  more  than  one  ratio  can  be  used  to 
express  a rate  or  a comparison.  We  will  soon  see 
that  we  can  call  the  fraction  that  tells  how  much 
of  each  drawing  is  shaded  by  more  than  one  name. 
For  example,  if  we  divide  the  area  within  a circle 
into  3 equal  parts  and  we  find  that  2 of  the  3 equal 
parts  are  shaded,  we  call  the  fraction  [Show 
this  by  a drawing  on  the  board.]  Or,  if  we  divide 
the  area  within  the  circle  into  6 equal  parts  and 
see  that  4 of  the  6 equal  parts  are  shaded,  we  can 
call  the  fraction  [Show  this  by  a drawing.]  Or, 
we  may  also  divide  the  area  within  the  circle  into 
12  equal  parts  and  this  time  see  that  8 of  the  12 
equal  parts  are  shaded,  and  we  say  that  fi2  is 
shaded.  Thus,  there  are  at  least  three  different  pairs 


of  numbers  that  we  can  use  to  tell  the  part  that  is 
shaded,  or  to  name  the  fraction. 

Page  143:  Let  the  children  read  the  text  and  count 
the  equal  parts  in  Picture  A.  Call  on  someone  to 
answer  the  question  and  then  ask  the  children  if  they 
think  Picture  A is  like  any  of  the  drawings  you  have 
made  on  the  board.  If  you  divided  the  first  drawing 
into  thirds,  the  second  into  sixths,  and  the  third  into 
twelfths.  Picture  A and  the  second  drawing  on  the 
board  should  be  alike. 

Then  have  the  children  study  Picture  B to  deter- 
mine if  it  shows  more  than  one  way  to  express  the 
shaded  part.  Point  out  the  heavy  lines  that  divide  the 
paper  into  thirds  and  the  lighter  lines  that  divide  it 
I into  sixths.  Point  out  that  % and  % both  express  the 
fraction  that  tells  how  much  is  shaded.  Go  on  to  Pic- 
; ture  C and  help  the  children  see  that  %,  %,  and  %2 
I all  tell  how  much  of  the  paper  is  green.  Empha- 
i size  tnat  the  colored  part  of  the  paper  is  the  same 
in  each  case,  and  so  one  fraction  tells  how  much  is 
green.  Since  all  three  fraction  numerals  refer  to  the 
same  fraction  of  the  paper,  they  are  equal.  Emphasize 
the  idea  that  they  are  different  numerals  that  name 
' the  same  fraction.  The  children  are  dealing  with  the 
I same  fraction  in  all  three  pictures,  but  they  are  not 
dealing  with  the  same  fraction  numerals. 

Once  you  have  established  the  idea  that  the  frac- 
tion numerals  are  different  and  the  fraction  is  the 
same,  you  are  ready  to  show  the  children  the  com- 
putational method  of  producing  equal  fraction  numer- 
als, which  are  different  names  for  the  same  fraction. 
As  an  aid  in  explaining  the  computational  proce- 
I dure,  you  can  duplicate  ahead  of  time  for  each  child 
in  your  class  three  disks  drawn  on  one  sheet  of  trans- 
i parent  paper — one  divided  into  sixths,  one  into  thirds, 

I and  one  into  twelfths.  Make  the  disks  the  same  size 
; so  they  can  be  laid  on  top  of  one  another.  Have  the 
I children  first  work  with  the  disk  divided  into  thirds 
and  color  % of  it  yellow.  Then  tell  them  to  color 
I green  % of  the  disk  divided  into  sixths,  and  color  red 
%2  of  the  other  disk.  Then  ask  them  to  cut  out  the 
disks. 

Ask  the  children  to  lay  the  disk  divided  into  thirds 
: in  front  of  them  on  their  desks.  Discuss  the  number 
of  equal  parts  in  the  disk  and  also  the  fraction  that 
tells  how  much  is  shaded.  Write  the  fraction  numeral 

1%  on  the  board.  Now  have  the  children  lay  the  disk 
divided  into  sixths  on  top  of  the  disk  divided 
into  thirds.  Let  them  see  that  the  fraction  re- 
mains the  same,  but  that  now  the  equal  parts  are 
smaller  and  there  are  more  of  them.  After  they  tell 
you  that  in  this  case  the  numeral  that  expresses  the 
fraction  is  %,  write  the  numeral  on  the  board  oppo- 


site the  %.  Discuss  what  can  be  done  to  the  2 and  the  3 
in  % to  change  % to  %.  After  you  point  out  that  where 
there  was  one  part  before  there  now  are  two  parts, 
someone  will  see  that  2 is  the  multiplier  used  in 
changing  the  terms  of  the  fraction.  Thus,  by  multi- 
plying both  the  numerator  2 and  the  denominator 
3 by  2,  the  fraction  numeral  % is  found  as  another 
name. 

Next,  have  the  children  place  the  disk  divided  into 
sixths  on  their  desks  and  place  on  top  of  it  the  disk 
divided  into  twelfths.  Again  they  will  see  that  for 
each  sixth  there  are  now  two  smaller  equal  parts. 
Hence,  if  both  the  numerator  and  denominator  of  % 
are  multiplied  by  2,  the  new  fraction  numeral  is  %2. 

You  may  want  to  go  a step  farther  and  show  the 
children  that  % and  %2  are  equal.  Have  them  place 
the  disk  divided  into  twelfths  on  top  of  the  disk  di- 
vided into  thirds.  This  time  there  are  4 smaller  equal 
parts  for  each  third;  and,  therefore,  the  multiplier  is  4. 

So  far  you  have  shown  the  children  how  % equals 
Vq  and  %2,  and  how  % equals  %2.  You  have  shown 
them  how  reduction  works  when  you  begin  with  a 
few  large  equal  parts  and  change  them  to  a greater 
number  of  smaller  equal  parts.  Since  the  result  is  a 
larger  number  of  equal  parts  than  there  were  to  begin 
with,  the  process  of  multiplication  is  used  to  reduce 
the  fraction  numerals. 

Now  you  will  want  to  show  them  how  to  start  with 
%2  and  obtain  % and  %.  In  this  case  you  begin  with 
small  equal  parts  and  group  them  into  larger  equal 
parts.  Since  the  result  is  fewer  equal  parts  than  there 
were  to  begin  with,  the  process  of  division  is  used  to 
reduce  the  fraction  numerals. 

The  children  will  see  this  better  if  you  have  them 
place  the  disk  divided  into  sixths  on  the  desk  in  front 
of  them  and  then  on  top  of  it  put  the  disk  divided  into 
thirds.  Explain  that  to  change  the  greater  number  of 
smaller  equal  parts  to  a smaller  number  of  larger 
equal  parts,  they  combine  groups  of  one  sixths.  Every 
time  they  imagine  two  of  the  one  sixths  put  together, 
they  form  one  third.  Thus  to  reduce  the  fraction 
numeral  % to  %,  the  numbers  represented  by  both 
the  numerator  and  the  denominator  of  % must  be 
divided  by  2. 

In  like  manner,  you  can  show  how  %2  can  be  re- 
duced to  % or  %.  To  get  %,  the  twelfths  must  be  com- 
bined in  groups  of  two  to  get  a sixth.  So  both  the 
numerator  8 and  the  denominator  12  are  divided  by 
2.  To  change  %2  to  %,  the  twelfths  are  combined  in 
groups  of  four  to  get  thirds.  So  the  numerator  8 and 
the  denominator  12  are  divided  by  4. 

The  children  might  summarize  the  above  explana- 
tion by  writing  each  fraction  numeral  on  the  board  and 
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then  showing  by  which  process  (multiplication  or  di- 
vision) it  is  changed  to  each  of  the  other  fraction 
numerals.  The  summary  might  look  like  this: 


%=%  by  multiplying 


2X2 

2X3' 


4X2 

:8/i2  by  multiplying  = %2 


2X4 

y6=yi2  by  multiplying  %2 

Z X o 


by  dividing 


4^2_ 

6^2“ 


% 


%2  = % by  dividing 


8-f-2 

12^2' 


%2  = % by  dividing 


8^4_ 

12^4~ 


Page  144:  Reduction  is  here  shown  with  two  dif- 
ferent fractions  and  a new  kind  of  diagram.  The  pro- 
cedures suggested  for  page  143  may  be  adapted  for 
this  page. 

Page  145:  To  prepare  the  children  for  the  work  on 
this  page,  discuss  with  them  the  idea  that  each  frac- 
tion numeral  has  many  other  fraction  numerals  equal 
to  it.  Explain  that  when  both  the  numerator  and  the 
denominator  are  divided  by  the  same  number,  the 
terms  of  a new  fraction  numeral  are  produced.  Thus, 
if  both  12  and  16  in  the  fraction  numeral  are 

divided  by  2,  a fraction  numeral  equal  to  will 

be  produced.  The  number  4 may  also  be  used  as  a 
divisor  to  get  another  fraction  numeral.  Show  the 
children  that  many  other  equivalents  may  be  found 
by  multiplying  the  terms  of  a fraction  numeral  by 
any  number  from  2 up.  The  numerator  and  denomi- 
nator of  may  be  multiplied  by  2,  or  3,  or  4,  or 
5,  or  6,  etc. 

Point  out  that  in  Exercises  A to  P,  at  the  bottom  of 
Column  1 on  page  145,  the  computational  method  of 
reducing  fraction  numerals  by  division  is  to  be  used, 
and  in  Exercises  A to  L (at  the  top  of  Column  2) 
fraction  numerals  are  to  be  reduced  by  multiplica- 
tion. Let  the  children  work  independently  on  these 
exercises,  but  go  over  their  work  with  them  and  dis- 
cuss it.  If  a child  has  difficulty  in  understanding  how 
to  correct  an  error,  illustrate  your  explanation  with 
diagrams  cut  from  transparent  paper,  as  suggested  in 
the  notes  for  page  143. 

In  Exercises  A to  D in  the  second  column,  part 
310  of  the  equal  fraction  numeral  is  shown.  Point  out  that 


the  pupils  must  determine  what  process  (multiplica- 
tion or  division)  can  be  used  to  get  the  missing 
numeral. 

Page  146:  Have  the  children  work  independently 
on  Exercises  A to  R at  the  top  of  the  page. 

In  the  section  “Thinking  straight,”  make  sure  the 
children  understand  what  is  meant  by  expressing  a 
fraction  in  its  simplest  form.  When  they  begin  to 
compute  with  fractions,  the  pupils  will  often  be  told 
to  give  answers  involving  fractions  in  simplest 
form.  This  means  that  they  are  to  reduce  a fraction 
numeral  so  that  it  expresses  the  fraction  by  the  small- 
est possible  numbers. 

Providing  for  the  able  pupil 

Experience  in  computing  to  find  new  fraction  numer- 
als may  be  given  by  choosing  ten  or  twelve  fraction 
numerals  that  are  not  in  simplest  form.  Then  direct 
the  children  to  find  the  ones  that  are  equal  to  others. 
Finally,  direct  the  pupils  to  write  for  each  of  the 
original  fraction  numerals  two  equal  fraction  numer- 
als. One  equal  fraction  numeral  must  involve  larger 
numbers  than  the  original  one,  and  one  must  involve 
smaller  numbers. 

These  pupils  will  also  profit  by  playing  “Fraction 
row,”  described  in  Activity  35,  page  376.  This  game 
will  help  them  to  recognize  equivalent  fractions  quick- 
ly and  correctly. 

Helping  the  slow  learner 

Supply  a set  of  “fraction  papers”  as  follows.  Use  five 
pieces  of  transparent  paper  (about  8"  x 8")  marked 
to  show  fourths.  One  of  the  four  sections  in  all  but 
one  paper  is  then  subdivided  so  that  a different  frac- 
tion of  the  whole  paper  is  illustrated.  For  example, 
one  paper  will  show  eighths  of  the  whole  paper  in  one 
of  the  quarter  sections,  one  will  show  twelfths,  one 
will  show  sixteenths,  and  one  will  show  twentieths. 
The  remaining  paper  should  show  only  the  original 
four  sections.  Use  5 transparent  papers  to  show  halves 
in  the  same  manner.  Divide  all  5 into  halves,  and  then 
subdivide  one  of  the  halves  on  each  of  the  4 separate 
papers  as  follows:  one  to  show  fourths,  one  to  show 
sixths,  one  to  show  eighths,  and  one  to  show  tenths. 
Use  five  papers  for  thirds.  Divide  each  paper  into 
thirds,  and  then  subdivide  one  of  the  thirds  on  each 


of  4 separate  papers  as  follows:  one  to  show  sixths, 
one  to  show  ninths,  one  to  show  twelfths,  and  one 
to  show  fifteenths.  Color  or  shade  the  subdivided 
section  of  each  paper. 

j Pupils  can  use  these  papers  to  experiment  with 
equal  fraction  numerals.  Show  them  how  to  impose 
one  paper  over  the  other  and  get  them  to  write  or  say 
such  statements  as  “14  equals  “14  equals  14o,”  and 
“%  equals  Via.”  These  statements  would  be  appro- 

I priate  when  papers  showing  one  fourth  with  eighths 


j'  A fraction,  in  its  primitive  or  basic  meaning,  represents 
one  or  more  of  the  equal  parts  of  one  thing.  From  this 
it  appears  that  the  interpretation  of  the  number  pair 
I as  “7  of  5 equal  parts  of  1 thing”  is  meaningless,  and 
7 cannot  represent  a “proper  fraction."  Moreover,  frac- 
tions differ  from  natural  or  “whole"  numbers  in  an 
! important  way  that  must  alv/ays  be  kept  in  mind.  The 
! same  fraction  may  represent  quantities  that  vary  in 
I size.  For  example,  two  fifths  of  one  pie  may  be  much 
'i  less  pie  than  two  fifths  of  a different  and  larger  pie.  In 
i contrast,  the  number  5 represents  the  same  “numer- 
ousness," regardless  of  the  size,  shape,  or  other  physi- 
j cal  properties  of  the  objects.  The  same  fraction — two 
I fifths,  for  example — represents  the  same  quantity  in  two 
or  more  examples  only  when  whatever  1 represents  is 


the  same  for  all.  Informally,  we  may  say  that  two  fifths 
of  one  pie  is  equal  to  two  fifths  of  another  only  when 
both  pies  are  the  same  size. 

Suppose,  now,  we  do  have  two  or  more  quantities 
that  are  the  same  or  “equal”  in  some  respect.  If  all 
of  them  are  partitioned  into  the  same  number  of  equal 
parts,  all  of  these  parts  will  also  be  equal.  For  example, 
suppose  two  circular  disks  that  have  equal  diameters 
are  both  partitioned  into  5 equal  parts.  In  this  case 
the  number  pair  7 can  be  used  to  represent  7 of  these 
equal  parts,  and  by  an  extension  of  the  primitive  mean- 
ing of  fractions,  7 may  be  regarded  as  a fraction  nu- 
meral that  represents  a so-called  “improper  fraction.” 

In  every  case,  the  quantity  represented  by  an  im- 
proper fraction  can  also  be  represented  by  the  sum 
of  a natural  number  and  a fraction.  For  example, 
7 = 1 +|..  Usually  1 +7  is  abbreviated  to  l7  and  nu- 

o b o b 

merals  such  as  represent  “mixed  numbers.” 

In  Seeing  Through  Arithmetic  5 these  ideas  are  intro- 
duced on  pages  148-150  by  methods  based  on  visual 
perception  of  concrete  situations.  Similar  methods  are 
used  on  pages  151-153  to  teach  computational  proce- 
dures for  replacing  an  improper  fraction  numeral  by  an 
integer  plus  a proper  fraction — that  is,  by  a “mixed 
number.”  The  concrete  representations  are  designed  to 
help  the  pupil  understand  that  although  the  quantity 
which  is  being  considered  does  not  change,  the  symbols 
used  to  represent  it  may  take  several  different  forms. 
In  other  words,  pupils  should  understand  that  equal 
fraction  numerals  are  really  different  names  for  the 
same  fraction. 


148-150  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  140-142. 

Overview 

This  lesson  reviews  what  the  child  has  learned  about 
improper  fractions  and  mixed  numbers.  He  learns 
that  both  an  improper  fraction  and  the  equivalent 
mixed  number  can  represent  the  same  quantity.  The 
terms  proper  fraction,  improper  fraction,  and  mixed 
number  are  introduced. 

Teaching  the  whole  class 

To  give  the  children  many  opportunities  to  see  what 
mixed  numbers  and  improper  fractions  represent,  a 
flannel  board  can  be  used  to  demonstrate  the  mean- 
ing of  mixed  numbers  and  improper  fractions.  Activi- 
ty 34,  page  375,  tells  how  to  make  a flannel  board. 

If  you  prefer  having  all  the  children  (or  a group, 
such  as  the  slow  learners)  work  at  the  same  time  at 
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their  seats,  disks  of  oaktag  or  cardboard  cut  into 
fractional  pieces  can  be  used.  The  children  can  ma- 
nipulate these  as  you  direct,  or  they  may  use  them  to 
make  their  own  discoveries.  The  able  pupils  can  cer- 
tainly enjoy  discoveries  made  on  their  own. 

Page  148:  The  first  fraction  considered  on  this 
page  is  a proper  fraction.  The  term  proper  fraction  is 
introduced  and  defined.  To  review  what  the  children 
know  about  a proper  fraction,  call  attention  to  the 
disk  in  Picture  A.  Ask  questions  that  lead  the  chil- 
dren to  see  that  the  disk  is  partitioned  into  fifths 
and  that  two  of  these  fifths  are  colored  red.  Then  dis- 
cuss the  questions  in  the  text  at  the  right.  Bring  out 
that  in  the  fraction  numeral,  the  5 that  is  the  denomi- 
nator shows  that  the  disk  is  divided  into  5 equal  parts, 
the  2 that  is  the  numerator  shows  that  two  of  the 
equal  parts  are  being  considered.  The  fraction  nu- 
meral itself  is  read  two  fifths.  Also  call  attention  to 
the  way  % is  written  in  words. 

Have  the  children  explain  how  they  know  that  % is 
less  than  1 by  referring  to  the  disk  in  Picture  A.  Point 
out  that  any  fraction  like  %,  that  stands  for  less  than 
a whole  thing  or  less  than  1,  is  a proper  fraction.  Let 
the  children  give  other  proper  fractions.  If  you  have 
a flannel  board  (see  Activity  34,  page  375),  you 
might  let  them  put  fractional  parts  of  disks  on  it  to 
represent  the  proper  fractions  they  suggest.  Confine 
the  fractional  parts  to  those  represented  by  such  com- 
monly used  fractions  as  halves,  thirds,  fourths,  fifths, 
sixths,  eighths,  etc. 

Next  have  the  children  read  the  first  three  lines  of 
text  opposite  Picture  B and  refer  to  the  picture.  Then 
go  on  to  a consideration  of  the  fraction  %.  Be  sure  the 
children  understand  that  the  denominator,  5,  shows 
that  each  disk  was  cut  into  fifths,  and  that  the  numer- 
ator, 7,  shows  how  many  of  the  fifths  we  are  consid- 
ering. Have  them  note  how  % is  written  in  words. 

The  two  disks  in  Picture  B should  help  pupils  see 
that  % is  more  than  1.  Then  discuss  the  term  improper 
fraction.  Ask  the  children  to  explain  why  % is  an  im- 
proper fraction  and  have  them  give  examples  of  a 
few  other  improper  fractions. 

You  may  wish  to  use  the  flannel  board  to  illustrate 
other  improper  fractions.  To  do  so,  you  will  need  two 
disks  of  the  same  size  cut  into  the  same  number  of 
equal  parts  for  each  improper  fraction  you  wish  to 
show.  On  the  flannel  board  put  enough  equal  parts 
to  make  one  complete  disk,  but  keep  the  fractional 
parts  separated  a little  (see  Picture  B).  Then  beside 
it  put  as  many  parts  of  the  other  disk  as  are  needed 
to  indicate  the  improper  fraction  you  are  illustrating. 
Let  the  children  take  turns  expressing  these  quantities 
312  as  improper  fractions. 


You  can  also  let  the  children  demonstrate  improper 
fractions  that  you  suggest.  They  can  put  the  fraction 
pieces  on  the  flannel  board  or  use  oaktag  disks  at 
their  desks.  To  save  work  in  preparing  material, 
confine  the  latter  activity  to  improper  fractions  based 
on  fifths  so  that  only  two  disks  are  required  for  each 
child.  (If  the  children  prepare  the  disks,  they  may  use 
cardboard  models  as  a guide.)  You  can  ask  the 
children,  then,  to  show  %,  %,  %,  and  %. 

Page  1 49:  To  begin  this  work  on  mixed  numbers, 
ask  the  pupils  to  compare  the  disks  in  Picture  C with 
those  in  Picture  B on  page  148.  The  children  should 
observe  that  the  disks  are  alike,  but  in  Picture  C the 
fifths  are  not  separated  from  one  another.  Tell  the 
pupils  that  they  are  going  to  learn  another  way  to 
think  about  the  two  disks.  Ask  why  the  top  disk 
can  be  thought  of  as  one  whole.  Then  ask  how  many 
fifths  are  colored  in  the  bottom  disk. 

Next  turn  attention  to  the  symbolization  and  text 
at  the  right.  Have  the  pupils  read  what  is  said  about 
each  of  the  numerals  used  to  write  the  mixed  number. 
Let  them  find  in  the  picture  the  quantity  represented 
by  each  numeral.  Also  have  them  note  how  the  mixed 
number  1%  is  written  in  words.  Then  discuss  the  term 
mixed  number.  Be  sure  the  pupils  realize  that  a mixed 
number  always  stands  for  more  than  one  whole  thing 
and  includes  a part  of  one  whole  thing. 

If  you  wish  to  reinforce  the  ideas  conveyed  by 
Pictures  B and  C,  put  one  whole  disk  on  the  flannel 
board  and  beside  it  place  two  fifths  of  another  disk 
of  the  same  size  to  show  1%.  Then  on  the  flannel 
board  put  five  fifths  of  a disk  of  the  same  size  and 
beside  it  place  two  fifths.  Guide  the  pupils  to  interpret 
the  top  disks  as  1%  disks,  and  the  bottom  disks  as  % 
disks.  Write  the  numerals  on  the  board  and  help  the 
children  see  that  1%  and  % are  equal  because  they 
stand  for  the  same  quantity. 

Give  the  pupils,  especially  the  slower  ones,  many 
opportunities  to  work  at  the  flannel  board  to  show 
other  mixed  numbers.  They  will  use  the  fractional 
pieces  you  have  prepared  and  also  whole  disks  of  the 
same  size.  If  the  pupils  at  their  desks  can  be  supplied 
with  one  complete  disk,  in  addition  to  the  disk  cut 
into  fifths  that  they  already  have,  they  can  show  the 
mixed  numbers  114,  1%,  1%,  and  1%. 

Picture  D on  page  149  shows  the  pupils  that  a frac- 
tion like  % is  also  an  improper  fraction.  First  let  the 
children  determine  the  number  of  equal  parts  into 
which  the  cake  has  been  cut.  Then  let  them  decide 
that  each  part  is  % of  the  cake.  Ask  one  pupil  to  count 
the  parts  by  ninths.  The  class  should  see  that  % of 
the  cake  is  on  the  plate  and  understand  that  % repre- 
sents the  whole  or  1.  Discuss  such  improper  fractions 


as  %,  %,  %,  etc.  If  necessary,  use  the  flannel  board  to 
demonstrate  improper  fractions  equal  to  1 . Guide  the 
pupils  to  see  that  in  improper  fractions,  the  numer- 
ator may  be  larger  than  the  denominator  or  equal  to 
it,  but  never  smaller. 

Page  150:  Discuss  Exercises  A to  X.  Be  sure  the 
pupils  can  explain  why  a given  numeral  expresses  a 
proper  fraction,  an  improper  fraction,  or  a mixed 
number.  Get  them  to  generalize  that  the  numerator 
of  a proper  fraction  is  smaller  than  the  denominator, 
and  that  the  numerator  of  an  improper  fraction  is 
equal  to  or  larger  than  the  denominator. 

Exercises  A to  C should  be  written.  When  the  chil- 
dren are  through,  let  some  of  them  put  their  work 
on  the  board  so  that  the  class  can  discuss  it.  The  work 
in  Exercises  A to  P should  also  be  written. 

The  work  done  for  Exercises  A to  F will  help  the 
children  to  summarize  what  they  have  just  studied, 
^e  sure  that  the  children  describe  the  fractional  parts 
shown  in  green  in  each  picture  by  using  both  an  im- 
proper fraction  and  a mixed  number.  Before  as- 
jsigning  Exercises  A to  F as  written  work,  you 
bay  wish  to  discuss  Exercise  A with  the  class  to 
make  sure  the  children  understand  why  the  green  por- 
tions can  be  expressed  as  % and  also  as  2V2.  Then  tell 
the  pupils  to  write  the  letters  A to  F on  their  papers 
and  after  each  letter,  to  write  a numeral  for  the  mixed 
lumber  and  a numeral  for  the  improper  fraction  that 
jjxpress  the  green  portion  of  the  corresponding  pic- 
Iture.  Discuss  the  answers  after  the  pupils  have  com- 
peted their  work. 

'Voviding  for  the  able  pupil 

!\ble  children  can  make  a wall  panel  of  pictures  that 
illustrate  a sequence  of  fractions,  whole  numbers,  and 
mixed  numbers.  These  pictures  should  show  the  num- 
bers according  to  size,  beginning  with  the  smallest. 
Bach  picture  should  be  labeled  to  show  the  number 
ijt  represents.  A section  of  such  a panel  is  shown  be- 
|ow.  At  this  point,  perhaps  the  fractions  should  be 
I Restricted  to  ones  that  are  easily  identifiable  as  to  rela- 
1 ive  sizes. 


Helping  the  slow  learner 

Slow  learners  will  benefit  most  from  the  use  of  visual 
aids.  If  the  flannel  board  and  fractional  part  cutouts 
are  available,  let  these  children  take  turns  making 
concrete  representations  for  the  fractions  and  mixed 
numbers  found  in  the  exercises  in  Block  1 (A  to  X) 
on  page  150.  Have  the  fractional  parts  of  the  disks 
mixed  up  so  that  the  child,  if  he  cannot  recognize  a 
fractional  part  (%,  for  example),  must  first  build  a 
complete  disk  of  5 equal  parts.  Then  he  can  proceed 
to  remove  fractional  parts  from  the  disk,  include 
other  fractional  parts,  or  put  a whole  disk  on  the 
flannel  board.  What  he  does  depends  upon  the  num- 
ber (proper  fraction,  improper  fraction,  or  mixed 
number)  that  he  is  illustrating.  An  able  pupil  can 
supervise  this  work. 

As  another  activity,  divide  the  participating  pupils 
into  two  teams.  An  able  pupil  (or  you)  can  name  a 
proper  fraction,  a mixed  number,  or  an  improper 
fraction  and  ask  a member  of  one  team  to  illustrate 
it  on  the  flannel  board.  If  that  pupil  cannot  do  it, 
after  a time  limit  of  perhaps  thirty  seconds,  he  must 
sit  down,  and  a member  of  the  other  team  has  a 
chance  to  illustrate  the  fraction  or  mixed  number. 
The  winning  team  is  the  side  with  the  most  players 
left  at  the  end  of  a designated  time. 

151-153  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  143-144. 

Teaching  the  whole  class 

The  computational  procedure  for  changing  an  im- 
proper fraction  to  an  equivalent  mixed  number  or  to 
a whole  number  is  presented  in  this  lesson. 

It  might  be  helpful  for  the  children  to  use  fractional 
parts  of  disks  to  match  the  action  shown  in  the  pic- 
tures on  pages  151,  152,  and  153.  If  you  have  pre- 
pared a flannel  board  and  fractional  pieces  as  sug- 
gested in  the  previous  lesson  (and  in  Activity  34, 
page  375),  they  can  be  used  for  this  lesson  as  well. 
Or  if  the  children  have  prepared  fractional  pieces  of 
paper  or  oaktag  for  use  at  their  desks  (also  suggested 
in  the  previous  lesson),  all  the  children  can  partici- 
pate. They  will  need  disks  divided  into  fourths,  fifths, 
and  sixths. 

Page  151:  Before  working  with  this  page,  review 
with  the  children  what  they  have  learned  about  im- 
proper fractions  and  mixed  numbers.  Be  sure  the 
children  realize  that  the  same  quantity  may  be  repre- 
sented in  both  ways  by  equal  numerals.  Then  tell 
them  to  read  the  statement  after  the  heading  “Moving 
forward”  to  find  what  they  are  going  to  learn  in  this 
lesson. 


Expanded  notes  151-153 


Tell  the  pupils  that  all  the  pieces  of  pie  shown  in 
Picture  A are  equal  in  size  and  originally  came  from 
a number  of  equal-sized  pies.  Ask  them  to  read  the 
first  sentence  at  the  right  to  find  what  fractional  part 
of  a whole  pie  each  piece  is.  Then  call  on  someone  to 
count  the  fourths  to  verify  that  there  are  14  pieces,  or 
fourths.  Next  discuss  the  improper  fraction  numeral 
and  the  accompanying  text  at  the  right  of  Picture  A. 
Emphasize  the  meanings  of  14  and  4. 

Tell  the  pupils  that  they  are  to  find  how  many 
whole  pies  and  extra  fourths,  if  any,  there  are  in  14 
fourths.  Point  out  that  Picture  B shows  how  many 
fourths  are  needed  to  make  one  pie.  Put  fourteen  of 
the  fourths  of  disks  on  the  flannel  board.  Move  four 
of  these  pieces  together  to  show  the  children  that  one 
complete  disk  does  result.  If  the  children  have  frac- 
tional pieces  for  fourths  at  their  desks,  have  them  do 
the  same  thing.  They  should  see  that  four  fourths 
make  one  whole.  Also  direct  them  to  the  text  oppo- 
site Picture  B in  their  books.  Then  remind  them  that 
they  have  14  fourths  to  be  grouped  into  as  many 
whole  pies  as  possible.  Tell  them  that  by  using 
what  they  know — that  4 fourths  make  1 whole — 
they  can  find  not  only  the  number  of  whole  pies,  and 
any  parts  that  may  be  left  over,  but  also  the  mixed 
number  or  whole  number  that  represents  this  amount. 

Ask  a pupil  to  come  to  the  flannel  board  and  sep- 
arate the  14  fourths  into  groups  of  4 fourths.  He 
will  find  that  2 fourths  are  left  over.  Remind  the 
class  that  these  pieces  are  all  fourths  and  that  they 
are  finding  how  many  4 fourths  there  are  in  14 
fourths.  Then  have  a child  at  the  flannel  board  put 
each  of  the  groups  of  4 fourths  together  to  make 
1 whole.  The  class  can  then  see  that  there  are  3 
wholes  and  2 fourths  left  over.  Have  them  look  at 
Picture  C in  their  texts  to  verify  this. 

Next  discuss  with  them  how  they  compute  to  find 
the  answer.  Bring  out  that  essentially  they  are  divid- 
ing a group  into  equal  smaller  groups.  Ask  someone 
how  many  there  are  in  the  total  group  [i4].  Then 
have  him  tell  the  number  in  the  equal  groups  into 
which  it  is  to  be  divided  [4].  Finally,  ask  a pupil  to 
divide  14  by  4 on  the  chalkboard.  When  he  gets  the 
answer  “3  and  2 remainder,”  remind  the  pupils  that 
the  3 means  3 wholes  or  ones,  as  Picture  C and  the 
work  at  the  flannel  board  show,  and  that  the  2 re- 
mainder represents  the  2 fourths.  Have  pupils  finish 
by  reading  this  same  information  in  the  book. 

Page  152:  Pupils  should  understand  that  Picture 
D shows  the  same  3 pies  and  2 fourths  of  another 
that  were  illustrated  in  Picture  C.  Have  them  look 
carefully  at  the  third  line  that  shows  that  ^14=3  ones 
314  and  2 fourths.  Let  someone  point  out  the  3 ones  and 


2 fourths  in  the  picture.  Then  have  the  class  look  a 
the  large  numerals  printed  in  green,  as  a pupil  reads 
the  accompanying  text. 

Ask  a pupil  how  % can  be  changed  to  simples 
form.  Then  have  someone  read  the  last  line  of  text 
Ask  the  class  if  Picture  D also  shows  that  14  of  a pic 
is  left  over. 

Now  draw  attention  to  Picture  E.  Tell  the  class 
each  piece  of  cake  is  one  sixth  of  a cake.  Let  then 
count  the  total  number  of  sixths.  Then  have  someom 
read  aloud  the  text  at  the  right  and  supply  the  missing 
numerals. 

Picture  F shows  the  17  sixths  arranged  into  as 
many  whole  cakes  as  possible.  Have  someone  coun 
the  number  of  sixths  in  one  whole  cake.  On  the  flan 
nel  board  put  17  sixths  of  a disk.  Ask  the  pupils  t( 
imagine  that  these  are  pieces  of  cake.  Call  on  a pupi 
to  divide  these  17  sixths  into  groups  of  6 sixths.  Thei 
ask  him  to  put  each  group  of  6 sixths  together  t( 
make  a whole  disk  or  “cake.”  Then  ask  him  hov 
many  sixths  are  left  over.  Draw  attention  again  to  thi 
picture  of  the  whole  cakes  in  the  book  so  that  th( 
children  can  see  that  this  agrees  with  what  they  foum 
in  their  work  on  the  flannel  board.  Let  pupils  tak 
turns  reading  the  text  at  the  right  and  supplying  th 
missing  numerals.  Ask  a child  to  show  the  divisioi 
computation  on  the  board  and  explain  what  the  re 
suiting  2 and  5 remainder  represent. 

Page  1 53:  Point  out  to  the  children  that  Picture  ( 
shows  the  same  cakes  as  Picture  F.  Get  a pupil  h 
explain  why  the  5 remaining  pieces  of  cake  can  b 
expressed  as  5 sixths.  Then  call  on  pupils  to  relat 
the  various  numerals  in  the  accompanying  text  t j 
Picture  G.  Be  sure  the  pupils  understand  that  % is  th  J 
simplest  form  of  the  fraction  numeral.  Remind  th 
pupils  that  they,  in  effect,  divided  the  numerator,  1'  , 
by  the  denominator,  6. 

With  Picture  H,  ask  the  pupils  to  imagine  first  the  i 
the  pieces  of  cake  are  unassembled,  just  as  fractions  i 
pieces  were  first  shown  for  the  pies  and  cakes  in  th 
other  situations.  Have  someone  count  the  number  o 
fifths  in  one  cake.  Then  let  someone  count  the  tot< 
number  to  verify  that  there  are  15  fifths  in  all.  The 
ask  what  improper  fraction  numeral  expresses  th 
total  number  of  fifths.  Ask  someone  to  write  15  ove 
5 on  the  board  and  ask  the  class  to  explain  why  15 
divided  by  5 to  find  the  number  of  wholes,  or  one: 
Let  the  class  divide  to  find  the  answer.  Ask  if  th 
result  is  a mixed  number  or  a whole  number  and  ho' 
they  know.  Let  them  verify  their  answer  by  lookin 
at  Picture  H. 

Exercises  A to  D may  be  used  orally.  Exercises  A t 
X should  be  assigned  as  written  work.  Discuss  eac 


exercise  that  caused  trouble.  Use  fractional  parts  of 
circles,  if  necessary,  to  clear  up  any  difficulties. 

Providing  for  the  able  pupil 


1 


Able  pupils  might  like  to  construct  a chart  showing 
equivalent  forms  for  improper  fractions  and  mixed 
numbers,  using  denominators  through  ninths.  Each 
ehild  can  take  one  or  more  series  of  improper  frac- 
tion numerals  with  the  same  denominators  and  with 
numerators  through  ten  and  compute  to  change  them 
;o  the  equivalent  mixed  number  form.  Then  all  the 
numerals  can  be  arranged  on  a chart  for  display, 
iuch  a chart  will  give  the  children  an  idea  of  the 
order  (and  relative  size  from  smallest  to  largest)  of 
1 few  improper  fractions.  (Order  and  relative  size  of 
nixed  numbers  should  already  be  understood  if  the 
vail  panel  suggested  in  the  previous  lesson  has  been 
■hade.)  At  the  same  time  the  children  will  begin  to 
icquire  the  ability  to  recognize  certain  equivalents 
vithout  computing.  A completed  chart  is  shown  be- 
pw: 
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► If  you  decide  to  use  the  game  “Fraction  match” 
nggested  below  for  the  slower  pupils,  you  should 
iransfer  the  numerals  from  the  chart  above  to  sets 
■‘T  cards  used  in  playing  the  game.  The  able  pupils 
iJ  pn  help  you  in  preparing  the  cards. 


Helping  the  slow  learner 

Practice  in  changing  numerals  for  improper  fractions 
to  the  equivalent  form  for  mixed  numbers  can  be 
gained  from  playing  the  game  of  “Fraction  match” 
described  in  Activity  36,  page  376. 

These  children  also  will  enjoy  “Make  one.”  See 
Activity  37,  page  377. 


154-155  Using  arithmetic 

Lesson  Briefs  for  this  lesson  ore  on  pages  145-146. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


155  Checking  up 

Lesson  Briefs  for  this  lesson  ore  on  pages  146-147. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


156  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  pages  147-148. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson,  except  for  suggestions  for  the  able  pupils 
and  slow  learners. 

Providing  for  the  able  pupil 

The  game  of  “Call  the  average”  (see  Activity  30, 
page  372)  can  be  used  here.  Encourage  the  able 
pupils  to  use  mental  calculation  when  finding  the 
totals  before  estimating  averages. 

Able  students  should  also  enjoy  playing  “Cork 
drop”  (see  Activity  11,  page  361),  using  three-figure 
or  four-figure  numerals  on  the  corks  and  keeping 
score  by  adding  mentally.  One  player  should  act  as 
a “checker”  to  verify  the  scores. 

Helping  the  slow  learner 

The  game  of  “Cork  drop”  (see  Activity  11,  page  361 ) 
may  be  used  for  the  slow  learners  by  confining  the 
numerals  on  the  corks  to  two  figures  and  allowing 
plenty  of  time  when  scoring  is  done  by  mental  calcu- 
lation. An  able  pupil  should  act  as  a “checker”  to 
verify  the  scores.  Let  the  pupils  take  turns  doing  the 
checking. 

A “mental  arithmetic  spelldown”  can  provide  prac- 
tice in  adding  and  subtracting  mentally.  On  small 
cards  write  two-figure  and  three-figure  numerals,  one 
to  a card.  Prepare  three  or  four  times  as  many  cards 
as  there  are  players.  Place  the  cards  in  a box.  Divide 
the  participating  members  into  two  teams.  Let  the 
first  child  on  Team  1 think  of  a number  expressed 
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by  a two-figure  or  three-figure  numeral  and  tell  it  to 
the  first  child  on  Team  2.  The  Team  2 member  draws 
a card  from  the  box.  He  reads  the  numeral  aloud 
and  then  gives  the  sum  of  the  number  told  him  by 
the  child  on  Team  1 and  the  number  he  drew.  Mem- 
bers of  Team  1 should  challenge  him  if  they  think  his 
calculation  is  incorrect.  If  he  has  added  incorrectly, 
he  is  out  of  the  game.  The  card  is  now  replaced  in  the 
box.  The  next  child  in  line  on  Team  1 gives  a new 
number  to  the  next  child  in  line  on  Team  2.  If  the 
Team  2 member  computes  correctly,  he  continues 
by  suggesting  a number  to  the  next  in  line  on  Team 
1,  and  so  on.  The  team  with  the  most  players  left 
(at  the  end  of  a specified  time  or  when  interest  lags) 
wins.  You  will  get  the  greatest  amount  of  pupil  par- 
ticipation if  the  teams  consist  of  no  more  than  four 
pupils  each. 


157  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  page  149. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


Fractions  would  not  be  useful  as  numbers  if  it  were  not 
possible  to  tell  when  one  fraction  is  larger  than  an- 
other, or  to  add  two  or  more  fractions,  or  to  subtract 
one  fraction  from  another.  One  basic  idea  underlies  the 
comparison,  the  addition,  and  the  subtraction  of  frac- 
tions— namely,  the  use  of  a common  denominator. 

If  one  fraction  is  to  be  compared  with  another,  both 
fractions  are  first  expressed  by  fraction  numerals  that 
have  the  same  denominator.  Then  the  numerators  may 
be  compared,  and  the  larger  numerator  belongs  to  the 
316  larger  fraction.  Similarly,  if  fractions  are  to  be  added. 


they  are  first  expressed  by  fraction  numerals  with  the 
same  denominator.  Then  the  numerators  are  added,  and 
their  sum  is  used  as  the  numerator  of  a new  fraction 
numeral  which  also  has  the  common  denominator.  Thi: 
new  fraction  numeral  represents  the  sum  of  the  fractions 
Subtraction  is,  of  course,  also  accomplished  by  using  the 
common  denominator  idea. 

Children  must  learn  these  principles  of  arithmetic.  Ir 
Seeing  Through  Arithmetic  5,  the  common  denominatoi 
idea  is  taught  before  the  children  are  asked  to  adc 
fractions,  rather  than  as  a step  of  the  process  itself.  I 
children  first  gain  a clear  understanding  of  the  commor 
denominator  idea,  and  sohne  skill  in  changing  fractior 
numerals  so  that  they  have  a common  denominator 
then  learning  the  process  of  adding  or  subtracting  frac 
tions  is  greatly  simplified. 

In  Seeing  Through  Arithmetic  5,  the  pupils  learn  abou 
common  denominators  as  they  learn  to  compare  frac 
tions — which  is  in  itself  an  important  ability,  but  i 
simpler  than  the  addition  of  fractions.  The  developmen 
is  organized  into  two  stages.  At  first,  attention  is  fo 
cused  on  comparison  (pages  158-159).  Fraction  numeral 
are  displayed  in  order  on  a “number  line,"  so  that  it  i 
possible  to  tell  by  observation  whether  one  fraction  i 
larger  or  smaller  than  another.  Later  (on  pages  162  an 
170),  attention  is  given  to  comparing  fractions  on  th 
basis  of  the  numbers  only. 

The  “number  line"  should  be  regarded  as  more  tha 
a convenient  device  for  this  lesson.  It  plays  an  impoi 
tant  role  from  this  point  on  in  the  study  of  mathematic 
It  is  also  used,  for  example,  as  a scale  in  various  grapi 
ical  representations.  When  extended  “backward" 
provides  an  introduction  to  negative  numbers.  This  e) 
tension  of  the  number  line  to  negative  numbers  will  b 
introduced  in  Book  6. 

As  the  second  stage  of  development.  Seeing  Throug 
Arithmetic  5 focuses  attention  on  the  common  denom 
nator  idea  as  a simple  way  to  determine  whether  on 
fraction  is  larger  or  smaller  than  another  (pages  16( 
162).  Two  adjacent  number  lines  are  used  to  provide  c 
introduction  to  the  idea,  but  purely  numerical  methoc 
are  soon  suggested. 

The  development  of  the  common  denominator  idf 
as  presented  in  this  book  should  not  be  regarded  ( 
merely  a set  of  lessons  preliminary  to  the  addition  i 
fractions.  It  has  important  values  in  its  own  right  in  th( 
it  teaches  pupils  the  fundamental  procedure  for  cor 
paring  fractions  and  it  introduces  them  to  the  numb 
line  idea. 


158-159  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  150-151. 

t Overview 

In  this  lesson  children  learn  to  compare  one  fraction 
with  another  by  using  a number  line.  As  they  study 
the  number  line,  they  can  see  that  if  the  point  as- 
signed to  one  fraction  is  farther  from  the  point  of 
I origin  (0  on  the  number  line)  than  the  point  for 
I another  fraction,  then  the  first  fraction  is  larger  than 
i the  second  one.  They  can  also  see  that  sometimes 
I more  than  one  fraction  numeral  may  be  used  to 
j designate  the  same  point  on  the  line  and  that  these 
ji  fraction  numerals  are  equal,  or  that  they  are  different 
i names  assigned  to  the  same  point. 

At  this  stage  the  child’s  concept  of  a fraction  is 
I likely  to  be  limited  to  something  that  is  a part  of  an 
I object.  He  must  now  learn  to  think  of  fractions  as  a 
part  of  the  number  system. 

jj  For  purposes  of  simplification,  the  number  lines 
i|  in  this  lesson  have  been  limited  to  the  range  from  0 
I to  1.  Children  who  can  extend  the  range  beyond  1 
; should  be  encouraged  to  do  so.  A realization  of  the 
I indefinite  extensibility  of  a number  line  should  be  a 
I part  of  the  able  pupil’s  understanding  of  the  number 
I system.  For  example,  he  might  make  a number  line 
^ for  the  range  from  0 to  2 or  3 or  4,  etc.,  putting  in 
the  fractions  between  the  points  for  the  numbers.  Be 
sure  the  pupils  realize  that  these  points  represent 
I mixed  numbers,  and  that  they  should  be  read  accord- 
j ingly.  No  pupil  should  get  the  idea  that  a number 
j line  must  take  a particular  position.  For  this  reason, 
a horizontal  line  is  shown  on  page  158  and  a vertical 
E line  on  page  159. 

|:  Although  a number  line  is  limitless,  for  practicality 

i;  it  is  limited  in  length.  Examples  are  the  ruler,  the 
I yardstick,  and  the  circular  number  line  on  the  face 
' of  a clock.  Since  almost  any  kind  of  linear  measuring 
1;  instrument  can  be  considered  a number  line,  some 
i:  children  may  be  able  to  suggest  additional  examples, 
such  as  a thermometer,  a tape  measure,  or  the  bar  on 
a weighing  machine. 

A ruler  is  an  excellent  example  of  a number  line 
put  to  practical  use.  As  children  study  their  rulers, 
you  might  point  out  that  0 belongs  on  the  first  point 
j on  the  ruler.  Let  the  children  discover  how  many 
j divisions  there  are  in  an  inch  and  assign  fraction 
j numerals  to  these  points.  Then  let  them  continue 
naming  the  points  as  they  occur  after  1 : 1 Vie,  1 Vie 
I (IVs),  IVie,  IVie  (1%,  IVi),  etc. 

j Teaching  the  whole  class 

Page  158:  Direct  attention  to  the  number  line  and 
let  someone  tell  how  many  equal  parts  make  up  this 


line.  Have  someone  tell  what  numeral  marks  the  be- 
ginning. Ask  if  there  is  more  than  one  name  for  the 
halfway  point,  and  let  a child  tell  what  these  names 
are. 

Have  the  pupils  take  turns  working  through  Exer- 
cises A to  I orally.  In  discussing  Exercises  J and  K, 
be  sure  that  the  pupils  consider  position  on  the  num- 
ber line  in  determining  their  answers. 

Page  159:  Let  the  class  compare  the  number  line 
on  this  page  with  the  one  on  page  158,  explaining 
in  what  ways  they  differ  and  in  what  ways  they  are 
alike.  Have  the  pupils  do  Exercises  L to  T orally.  For 
Exercises  U,  V,  and  W,  the  pupils  will  need  a ruler 
and  a piece  of  paper  about  9 in.  by  12  in.  Be  sure 
everyone  understands  that  the  scale  on  the  ruler  be- 
gins at  0.  Now  tell  the  children  to  make  a line  10  in. 
long  on  their  paper  and  divide  it  into  10  equal  parts 
by  marking  intervals  of  1 in.  Then  tell  them  to  label 
each  of  these  points  with  as  many  fraction  numerals 
as  they  can  find  to  represent  them.  Some  children 
may  need  help  in  thinking  of  all  of  the  equivalents. 
It  would  probably  be  wise  to  reserve  Exercise  W for 
the  able  pupils. 

Providing  for  the  able  pupil 

The  able  child  should  be  encouraged  to  extend  the 
number  line  beyond  1 and  to  make  number  lines 
using  various  subdivisions,  such  as  twelfths,  four- 
teenths, etc. 

Able  pupils  should  realize  that  there  is  no  limit  to 
the  number  of  possible  fractions,  any  more  than  there 
is  a limit  to  whole  numbers.  To  demonstrate  this, 
they  can  draw  a long  line  on  the  chalkboard  with  an 
arbitrary  number  of  equidistant  points.  They  can 
then  double  the  number  of  points  by  putting  points 
halfway  between  each  of  the  points  already  there.  For 
example,  a line  originally  divided  into  twelfths  can 
be  subdivided  into  twenty-fourths,  forty-eighths,  etc. 
This  dividing  of  the  line  can  be  continued  until  the 
pupils  realize  that  the  number  of  points  on  a number 
line  is  without  limit. 

Helping  the  slow  learner 

Let  these  children  make  a very  simple  number  line, 
divided  into  no  more  than  six  equal  parts  to  begin 
with.  Then  let  them  make  one  divided  into  eight 
equal  parts.  The  six-part  line  will  look  like  the  one 
in  the  picture  on  page  318. 

If  they  do  not  understand  why  one  point  shows  both 
% and  Vs,  let  them  make  another  line  6 in.  long  on 
transparent  paper,  divide  it  into  3 equal  parts,  and 
superimpose  it  on  the  line  they  have  already  made. 
They  will  then  see  that  the  Vs  mark  is  at  exactly  the 
same  point  as  the  Ve  mark  and  that  both  numerals 
represent  the  same  length. 


Expanded  notes  157-159 
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160-162  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  152-154. 


Overview 

In  this  lesson  the  pupils  learn  to  compare  fractions 
that  are  expressed  with  different  denominators.  They 
learn  that  to  compare  fractions  they  must  express  the 
fractions  with  a common  denominator.  On  page  160 
they  see  how  to  find  out  how  much  longer  % of  a 
piece  of  string  is  than  % of  a piece  of  string  of  the 
same  length.  On  page  161  they  compare  part  of  the 
interior  of  one  rectangle  with  part  of  the  interior  of 
an  identical  rectangle.  They  also  find  common  de- 
nominators by  computation.  Page  162  provides  prac- 
tice in  finding  the  common  denominator  as  a means 
of  comparing  fractions. 

Teaching  the  whole  class 

Page  160:  When  using  the  illustrations  on  this  page, 
the  children  should  see  immediately  that  the  red  and 
brown  strings  are  equal  in  length  and  that  all  three 
pictures  show  the  same  pair  of  strings.  They  should 
first  note  that  the  brown  piece  of  string  is  divided  by 
the  dots  into  fifths  and  the  red  string  into  thirds.  Ex- 
plain that  the  dotted  lines  crossing  both  strings  in 
each  picture  divide  both  strings  into  the  same  number 
of  equal  parts.  Point  out  that  the  lines  divide  the 
strings  into  fifths  in  Picture  A,  into  tenths  in  Picture 
B,  and  into  fifteenths  in  Picture  C,  and  that  the  dots 
divide  the  strings  into  fifths  and  thirds  in  all  three 
pictures. 

Make  certain  the  pupils  understand  that  they  want 
to  find  a fraction  that  will  express  exactly  how  much 
longer  % of  the  red  string  is  than  % of  the  brown 
string. 

You  may  begin  the  discussion  by  having  someone 
read  Exercise  A aloud.  In  discussing  Picture  A;  have 
the  children  note  that  the  brown  string  is  divided  into 
fifths,  and  each  fifth  of  the  string  is  labeled  consecu- 
318  lively  from  % to  %,  starting  from  the  bottom.  Then 


discuss  the  string  that  is  divided  into  thirds  in  a sim- 
ilar way. 

Next  have  the  pupils  find  the  dot  marked  % on 
the  brown  string  and  the  dot  marked  % on  the  red 
string.  It  should  be  immediately  obvious  to  them 
that  % of  the  brown  string  is  shorter  than  % of  the 
red  string.  They  should  also  see  that  they  cannot  de- 
termine exactly  how  much  shorter  % of  the  brown 
string  is  than  % of  the  red  string. 

In  connection  with  Exercise  B,  help  the  pupils  see 
that  the  dotted  lines  crossing  both  strings  divide  them 
into  fifths.  Point  out  that  on  the  brown  string  the 
dotted  lines  pass  through  the  dots  on  the  string,  since 
both  the  dots  and  the  lines  divide  the  string  into  fifths. 
The  fact  that  the  dotted  lines  do  not  pass  through  the 
dots  marking  off  thirds  on  the  red  string  should  indi- 
cate to  the  pupils  that  no  basis  is  shown  for  compar- 
ing thirds  and  fifths. 

In  connection  with  Exercise  C and  Picture  B,  have 
the  pupils  verify  the  statement  that  the  dotted  lines 
divide  both  strings  into  tenths.  You  might  ask  what 
fraction  numeral  with  10  for  a denominator  could 
also  be  written  for  % and  % (i%o).  Then  have  the 
pupils  try  to  determine  the  number  of  tenths  in  % and 
in  %.  They  will  find  that  they  cannot  make  an  ac- 
curate comparison  between  % and  % in  terms  of 
tenths.  They  can  say  only  that  % is  the  same  as  %o 
and  that  % is  almost  as  much  as  Vio. 

Exercise  D,  relating  to  Picture  C,  will  help  the 
children  see  that  when  the  same  strings  are  divided 
into  fifteenths,  it  becomes  possible  to  determine  how 
much  shorter  % of  one  string  is  than  % of  the  other 
string.  Direct  attention  to  the  fact  that  the  dotted 
lines,  indicating  fifteenths,  pass  through  the  dots  that 
indicate  both  thirds  and  fifths.  Discuss  the  division  of 
the  strings  into  fifteenths  in  much  the  same  way  as 
you  did  for  the  division  into  tenths.  Then  have  the 
pupils  find  the  number  of  fifteenths  in  % and  in  %. 
They  will  find  that  they  can  express  % as  %5  and  % as 
i%5.  They  can  see  that  %5  is  Vis  less  than  Wi5-  Point 
out  that  it  w^s-4Uit_uirUiL-hoth  fractions  (%  and  %) 
wprp  ^xpresgpfl  a<;  fiffp.pnthsjJiat_an^accurat^com^r^ 
son  could  be  made. 

Page  161 : The  first  three  exercises  on  this  page 
help  the  pupils  review  what  they  learned  on  the  pre- 
ceding page.  In  discussing  Exercise  E,  ask  a pupil  to 
give  the  equivalent  in  tenths  for  each  fifth  (%=%o, 
%=%o,  Similarly,  for  Exercise  F 

have  someone  give  the  equivalents  in  fifteenths  for  the 
fifths  and  thirds  (%=%5,  etc.;  %=%5,  etc.).  Discuss 
Exercise  G carefully,  since  it  introduces  and  explains 
the  term  common  denominator.  Be  sure  the  pupils 
understand  that  “common”  means  “alike  for  all.” 


I Then  have  the  pupils  look  again  at  Pictures  A,  B, 
i and  C on  page  160.  Point  out  that  the  dotted  lines 
, divide  the  red  and  brown  strings  into  a different  num- 
ber of  equal  parts  in  each  picture.  This  was  done  to 
find  other  fraction  numerals  equal  to  % and  % so  that 
these  fractions  could  be  compared.  Ask  if  there  was 
a good  reason  for  dividing  both  strings  into  fifths  at 
i first.  The  pupils  should  see  that  this  represents  an  at- 
! tempt  to  express  both  % and  % as  fifths.  If  % could 
have  been  expressed  as  a number  of  fifths,  the  prob- 
lem would  have  been  solved  immediately.  But  an- 
other denominator  had  to  be  tried,  and  in  Picture  B, 
tenths  were  tried.  Get  the  pupils  to  see  that  tenths 
were  tried  because  it  is  obvious  that  fifths  can  be 
changed  to  tenths;  that  is,  % is  equivalent  to  %o.  But, 
again,  it  was  found  that  % could  not  be  changed  to 
j: tenths;  none  of  the  lines  dividing  the  strings  into 
I tenths  passes  through  the  % mark.  In  Picture  C the 
I strings  were  divided  into  15  equal  parts  because  fifths 
l|Can  also  be  changed  to  fifteenths;  % is  equivalent  to 
j|%5.  This  time,  it  is  seen  that  % can  also  be  changed 

I to  fifteenths;  the  line  indicating  coincides  with  the 

II  'line  for  %.  Point  out  that  in  finding  the  common  de- 
nominator, a number  divisible  by  5 was  always  used 
until  a denominator  was  found  that  was  also  divisible 
by  3.  Five  was  used  because  it  is  the  larger  of  the  two 
'denominators,  5 and  3. 

I As  a class  project  you  might  wish  to  set  up  another 
[situation  like  the  one  on  page  160  in  which  pupils 
[must  compare  fractional  parts  of  2 pieces  of  string 


of  equal  length.  Instead  of  thirds  and  fifths,  the  com- 
parison might  be  between  thirds  and  fourths,  for  ex- 
ample. Then  the  problem  could  be  to  find  how  much 
longer  M of  a piece  of  string  is  than  34  of  a piece  of 
string  of  the  same  length.  This  problem  could  be 
worked  at  the  board  or  individually  on  paper.  The 
lines  representing  the  strings  should  be  of  equal 
length,  and  the  first  pair  should  show  one  divided  into 
fourths,  the  other  into  thirds.  The  illustration  shows 
how  the  completed  project  should  look  and  indicates 
that  34  of  one  string  is  312  shorter  than  34  of  the  other. 

The  children  should  now  be  ready  to  continue  with 
Exercise  H and  Pictures  D through  G in  their  books. 
The  four  rectangles  on  this  page  are  to  be  used  with 
Exercises  H through  L to  help  them  compare  % of  the 
area  of  one  rectangle  with  % of  the  area  of  an  identi- 
cal rectangle.  First  have  someone  verify  that  Rec- 
tangle D is  divided  into  fourths.  Rectangle  E into 
sixths,  and  Rectangles  F and  G into  twelfths.  The 
answers  for  Exercise  H are  obvious. 

In  working  with  Exercises  I and  J,  point  out  that 
the  problem  is  similar  to  the  one  about  the  strings. 
Then  go  on  somewhat  like  this: 

We  want  to  find  a common  denominator  to  replace 
the  4 of  % and  the  6 of  %.  Do  you  remember  that 
on  page  160  we  started  with  the  larger  of  the  two 
denominators?  In  comparing  % with  %,  we  tried  to 
use  5 as  a common  denominator.  In  comparing  % 
with  %,  what  should  we  try  first?  [6]  Do  you  think 
we  can  express  % as  a number  of  sixths?  Let's  see 
if  we  can.  What  do  you  do  in  changing  a fraction 
numeral  to  an  equivalent  fraction  numeral?  [Multi- 
ply or  divide  both  numbers  by  the  same  number.] 
Do  you  know  how  to  multiply  the  denominator,  4, 
by  any  number  to  get  6?  [A^o]  So  6 is  not  a com- 
mon denominator  for  % and  %. 

Pictures  F and  G show  each  rectangle  divided 
into  how  many  equal  parts?  [12]  Do  you  know 
why?  Remember,  on  page  160,  when  it  was  found 
that  5 was  not  a common  denominator,  10  was 
tried  next  because  it  is  the  next  larger  number  di- 
visible by  5.  What  is  the  next  larger  number  after 
6 divisible  by  6?  Do  Pictures  F and  G show  that  % 
and  % can  be  changed  to  twelfths?  Count  the 
twelfths  in  % and  in  %.  How  would  you  change  % 
and  % to  twelfths? 

In  connection  with  Exercise  L,  the  children  should 
see  that,  to  change  % to  twelfths,  they  must  multiply 
both  the  denominator,  6,  and  the  numerator,  5,  by  2. 
To  change  % to  twelfths,  they  must  multiply  both  the 
denominator,  4,  and  the  numerator,  3,  by  3.  After 
they  have  discovered  that  %=Wi2  and  %=%2,  they 
should  immediately  see  that  % is  342  more  than  %. 

Expanded  notes  160-162 


When  discussing  Exercises  M,  N,  and  O,  have  the 
class  compute  to  see  whether  or  not  the  suggested 
denominators  of  18,  24,  36,  and  48  can  be  used  as 
common  denominators  to  replace  the  4 of  % and  the 
6 of  %. 

Page  162:  When  the  children  answer  Exercise  P, 
have  them  refer  to  their  work  with  the  last  three  ex- 
ercises on  the  preceding  page.  They  should  see  that 
the  smallest  common  denominator  is  12.  Help  them 
see  that  it  is  possible  to  compare  % and  % by  means 
of  any  of  the  common  denominators  suggested  in 
Exercise  O,  but  that  it  frequently  is  easier  to  work 
with  the  smallest  common  denominator. 

Exercises  Q to  S involve  finding  out  which  is  larger, 
% or  Vio.  Have  the  children  take  turns  answering  the 
questions  in  these  exercises. 

Exercise  T should  help  the  pupils  see  that  some- 
times they  can  use  the  denominator  of  one  of  the  two 
fractions  being  compared  as  a common  denominator. 
In  such  a case,  only  one  fraction  numeral  needs  to  be 
changed  before  a comparison  can  be  made.  Exercises 
U and  V give  the  class  directions  for  comparing  the 
two  fractions  % and  %. 

The  exercises  labeled  A to  P should  be  assigned  as 
written  work.  Tell  the  pupils  to  label  each  set  of 
fraction  numerals  with  their  corresponding  letter  and 
then  to  express  each  pair  of  fraction  numerals  as 
equivalent  fraction  numerals  with  a common  denomi- 
nator. Instruct  the  children  to  write  the  numeral  for 
the  smaller  fraction  after  each  set  of  equivalent  frac- 
tion numerals.  Remind  the  children  to  use  the  small- 
est common  denominator,  but  do  not  penalize  them 
for  failing  to  select  the  smallest  denominator.  After- 
ward, discuss  the  work. 

Assign  the  “Keeping  skillful”  exercises  as  written 
work  at  another  time. 

Providing  for  the  able  pupil 

You  might  let  the  abler  children  experiment  with 
common  denominators  by  working  from  the  smaller 
denominator  instead  of  the  larger  in  finding  the  com- 
mon denominator.  Let  them  again  compare  % and  %o. 
They  may  work  at  the  chalkboard  and  show  the  steps 
needed  to  find  20  as  a common  denominator  if  they 
start  with  %.  The  pupils  will  probably  multiply  4 by 
2 first.  Then  when  they  find  that  8 will  not  do  as  a 
common  denominator,  they  will  multiply  4 by  3,  then 
by  4,  and  finally  by  5 before  they  find  that  20  is  a 
common  denominator  for  Vio  and  %.  This  will  show 
them  that  they  can  find  a common  denominator  by 
starting  with  the  smaller  denominator,  but  that  it 
requires  more  work. 

^ Pairs  of  able  pupils  also  can  practice  finding  com- 
320  mon  denominators  and  determining  which  of  two 


fractions  is  larger  by  using  the  activity  “Finding  the 
common  denominator,”  described  in  Activity  38, 
page  378. 

Helping  the  slow  learner 

Slow  learners  will  probably  need  help  in  understand- 
ing why,  for  exact  comparison,  fractions  must  be  ex- 
pressed with  a common  denominator.  The  illustra- 
tions in  the  text  show  how  to  make  comparisons  in- 
volving fractions  of  lines  and  partial  areas  of  rec- 
tangles. These  pupils  should  find  it  helpful  to  work 
with  fractions  of  disks.  The  flannel  board  (described 
in  Activity  34,  page  375)  can  be  used  for  this. 

X Since  it  is  difficult  to  superimpose  felt  or  flannel 
fractional  parts  one  upon  another  for  purposes  of 
comparison,  the  parts  can  be  compared  by  being 
placed  beside  one  another.  If  the  flannel  board  was 
used  as  suggested  in  connection  with  the  lesson  on 
pages  148-150,  you  should  already  have  fractional 
parts  of  disks  cut  in  halves,  thirds,  fourths,  etc.  You 
may  need  to  prepare  disks  divided  into  other  frac- 
tional parts,  too. 

The  pupils  might  begin  by  comparing  of  one 
disk  with  % of  another  disk  of  the  same  size.  Have 
someone  put  a whole  disk  made  of  halves  on  the 
flannel  board  and  beneath  it  put  another  disk  of  the 
same  size  made  of  thirds.  Ask  a pupil  to  point  out  V2 
of  the  first  disk  and  % of  the  other  one.  Then  discuss 
what  has  to  be  done  to  compare  the  two  fractional 
parts.  The  pupils  should  decide  that  the  fractions 
must  be  expressed  with  a common  denominator.  They 
should  then  decide  that  6 is  the  smallest  common  de- 
nominator. Put  a disk  made  of  sixths  on  the  flannel 
board.  Then  let  a pupil  take  enough  sixths  from  it  to 
equal  14  of  a disk  and  enough  sixths  to  equal  Vs  of  the 
other  disk.  Have  him  take  these  sixths  from  the  full 
disk  and  put  the  % beside  the  14  so  that  the  class  can 
see  that  they  really  are  the  same  size.  Similarly,  have 
him  put  the  % beside  the  Vs  so  that  the  class  can  see 
that  these  are  also  the  same  size.  Then  have  the  class 
observe  that  14  of  a disk  is  14  of  a disk  larger  than  14 
of  a disk  by  comparing  the  % with  the  %. 

Complete  the  activity  by  having  the  children  work 
through  the  comparison  by  computation — expressing 
both  fractions  in  terms  of  sixths. 

If  you  have  cardboard  disks,  the  children  can  use 
them  at  their  desks  in  the  same  way.  Or  you  can 
have  one  pupil  demonstrate  for  the  others.  The  ad- 
vantage over  the  flannel  board  is  that  the  parts  to  be 
compared  can  be  superimposed,  and  a direct  compari- 
son can  be  made. 

If  some  of  the  children  have  difficulty  in  changing 
a fraction  numeral  to  an  equivalent  fraction  nu- 
meral, have  them  review  the  work  on  pages  143-146. 


163-164  Using  arithmetic 

Lesson  Briefs  for  this  lesson  are  on  pages  155-156. 


Eixpanded  Notes  are  not  considered  necessary  for  this 
lesson. 


CHARTING  THE  COURSE 

Addition  and  sub- 
traction of  fractions 
and  mixed  numbers 


IThe  processes  of  addition  and  subtraction  with  fractions 
have  traditionally  been  regarded  as  very  difficult  to 
learn  and  to  remember.  In  part,  this  is  due  to  the  fact 
hat  teaching  procedures  have  until  recently  relied 
chiefly  upon  connectionist  learning  theories.  Here  again 
bach  process  was  analyzed  into  an  extensive  set  of 
ispecific  habits”  which  were  then  taught  one  by  one 
through  drill  methods. 

i In  contrast  to  these  procedures.  Seeing  Through  Arith- 
' jnetic  5 puts  the  emphasis  on  developing  an  understand- 
,ng  of  the  general  principles  of  adding  and  subtracting 
‘ jractions  before  the  pupil  is  expected  to  develop  skill 
Ihrough  practice.  Children  are  first  shown  by  visual, 
lather  than  computational  methods,  what  adding  or 
fubtracting  fractions  means  (pages  165-168).  Addition 
|s  associated  with  the  act  of  combining  of  parts  of  con- 
crete objects.  Subtraction  is  associated  with  the  act  of 
' aking  part  of  an  object  away  from  a larger  part  or 
f jrom  the  whole  object.  Since  the  idea  of  a common  de- 
liominator  has  already  been  introduced,  it  can  be  used, 
put  the  presentation  is  not  complicated  by  giving  atten- 
tion to  the  details  of  how  fraction  numerals  that  have 
" he  same  denominators  may  be  found  computationally. 

' When  readiness  for  adding  fractions  has  been  de- 
veloped by  the  methods  described  above,  the  process 
i tself  can  be  learned  without  experiencing  undue  diffi- 
culty. In  the  past,  some  of  the  difficulty  has  usually  been 
» postponed  by  using  at  first  only  examples  in  which  the 
jraction  numerals  have  the  same  denominator.  Seeing 


Through  Arithmetic  5 introduces  the  process  with  ex- 
amples in  which  the  fraction  numerals  do  not  have  the 
same  denominator.  This  is  in  conformity  to  the  principle 
that,  to  promote  the  development  of  insight,  processes 
should  be  introduced  by  examples  that  are  as  repre- 
sentative of  the  complete  process  as  possible. 

Similar  principles  govern  the  teaching  of  the  addition 
of  mixed  numbers.  In  the  first  example  the  sum  of  the 
fractional  parts  of  the  two  mixed  numbers  exceeds  1, 
so  that  a form  of  the  process  of  "carrying”  is  required. 
Once  this  major  feature  of  the  process  is  understood, 
the  teacher  does  not  need  to  be  careful  to  select  only 
examples  that  do  not  require  “carrying,”  and  the  pupil 
may  proceed  without  encountering  later  a fundamental 
modification  of  the  process. 

The  teaching  of  the  process  of  subtraction  of  fractions 
and  mixed  numbers  is  organized  according  to  the  plans 
outlined  above  for  addition.  Although  pupils  at  this 
stage  should  not  be  expected  to  achieve  immediately 
either  perfect  accuracy  or  a high  rate  of  performance 
in  adding  and  subtracting  fractions  and  mixed  numbers, 
there  is  no  reason  why  they  should  not  be  expected  to 
have  a good  understanding  of  what  they  are  doing. 
When  this  is  reasonably  well  established,  attention  may 
be  turned,  in  this  and  subsequent  grades,  to  the  devel- 
opment of  acceptable  skill  with  the  processes. 


165-168  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  157-159. 


Overview 

In  this  lesson  the  children  learn  that  fractional  parts 
of  things  can  be  combined  or  separated  in  the  same 
way  that  whole  things  can  be  combined  or  separated. 
Pictures  help  them  see  that  before  fractions  can  be 
added  or  subtracted,  they  must  be  expressed  with  a 
common  denominator.  The  process  of  adding  or 
subtracting  fractions  is  not  taught  in  this  lesson. 
Rather,  the  pictures  and  accompanying  text  show  the 
meaning  of  adding  and  subtracting  fractions.  Addi- 
tion and  subtraction  follow  in  the  next  lessons. 

Teaching  the  whole  class 

Page  165:  After  the  opening  statement  has  been  read, 
you  may  wish  to  review  the  combining  and  separating 
of  objects  regarded  as  wholes.  On  a table  where  every- 
one can  see,  first  put  a group  of  3 small  objects; 
then  put  2 more  objects  with  the  original  group.  Ask 
a pupil  to  describe  what  happened  and  what  the  re- 
sult is.  Be  sure  the  class  understands  that  this  is  an 
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additive  situation  and  that  3 objects  plus  2 objects 
equal  5 objects.  Now  ask  pupils  to  look  at  Movie  A 
and  read  its  accompanying  text  to  find  out  about 
combining  fractions.  (Be  sure  pupils  understand  that 
each  of  the  two  one-half  pies  is  the  same  size.)  The 
pupils  should  know  from  experience  that  combining 
the  two  one-half  pies  will  make  one  whole  pie,  but 
if  they  do  not,  the  second  scene  will  show  them  this. 
They  should  also  see  that  combining  2 halves  of  pies 
to  get  one  whole  pie  involves  the  same  process  as 
combining  2 objects  with  3 objects.  That  is,  they 
should  see  that  the  idea  of  adding  fractions  is  similar 
to  adding  whole  numbers. 

In  Movie  B the  pupils  see  that  Vs  of  one  cake  can  be 
combined  with  % of  another  cake,  but  the  total 
amount  of  cake  is  not  immediately  recognized.  Some- 
thing must  be  done  before  we  can  tell  exactly  how 
much  cake  there  is.  In  asking  for  suggestions  as  to 
what  to  do,  you  might  remind  the  class  that  in  the 
previous  lesson  they  learned  that  to  compare  frac- 
tions, the  fractions  had  to  be  expressed  by  fraction 
numerals  with  a common  denominator.  Movie  C 
shows  the  one-half  cake  changed  to  eighths  of  the 
whole  cake.  Ask  why  8 is  used  as  the  common  de- 
nominator instead  of  2.  Bring  out  the  meaning  of 
changing  the  % of  a cake  to  eighths.  Suggest  that  the 
pupils  must  first  think  of  the  whole  cake  and  then 
think  of  it  as  divided  into  8 parts,  each  equal  to  % 
of  the  whole  cake,  as  in  Scene  1.  The  class  can  then 
see  from  Scene  2 of  Movie  C that  14  equals  %.  Then, 
in  Movie  D,  they  can  see  that  %+%=%.  Discuss  the 
equation  in  the  text  beside  Movie  D.  As  a step  toward 
understanding  addition  of  fractions,  to  be  taught 
later,  you  might  ask  what  fraction  numeral  equiva- 
lent to  14  could  be  substituted  for  14  in  the  equation. 
Discuss  whatever  answers  the  pupils  give. 

Use  of  the  flannel  board  will  emphasize  what  is 
being  taught  on  this  page.  First  put  14  of  a disk  on 
the  board.  Below  it  put  14  of  a same-sized  disk.  Let  a 
pupil  place  the  14  piece  with  the  % piece  and  tell  what 
must  be  done  to  find  what  fraction  is  now  illustrated. 
Have  available  enough  other  eighths  to  assemble  8 
eighths  (a  whole  disk)  on  the  flannel  board.  Have  a 
pupil  do  so,  and  then  have  him  find  the  number  of 
eighths  that  are  equal  to  the  14  disk  already  on  the 
board.  (He  can  place  these  beside  the  14  disk  for 
comparison.)  Then  ask  him  to  remove  the  14  disk 
and  substitute  the  %,  put  the  original  14  of  a disk  with 
the  %,  and  count  the  total  number  of  eighths  to  find 
how  many  there  are  in  all.  Ask  him  to  write  the  com- 
pleted equation  on  the  chalkboard. 

If  the  pupils  have  oaktag  pieces  of  disks  in  halves 
322  and  eighths,  they  may  perform  this  same  experiment 


at  their  desks,  superimposing  the  eighths  on  the  half 
disk. 

Page  1 66:  Pupils  must  realize  that  the  three  cups  in 
Picture  E are  all  the  same  size.  They  should  see  that 
14  of  one  cup  is  also  equal  to  14  of  another  cup,  that 
Vs  of  one  cup  is  equal  to  Vs  of  another,  etc.  The  un- 
labeled cup  in  Picture  E shows  the  amount  of  liquid 
obtained  when  the  liquids  in  the  two  cups  are  com- 
bined. Pupils  can  see  that  the  markings  for  fourths 
and  thirds  do  not  tell  them  exactly  what  part  of  a cup 
of  liquid  there  is  in  all. 

In  considering  Picture  F,  discuss  with  the  pupils 
why  they  should  imagine  the  Vs  cup  and  the  14  cup 
divided  into  twelfths.  Have  someone  explain  why  12 
was  chosen  as  the  common  denominator.  Let  the  pu- 
pils count  the  number  of  twelfths  in  14  and  Vs- 

Explain  that  each  cup  in  Picture  G shows  the  com- 
bined contents  of  the  two  cups  in  Picture  F.  Have 
someone  count  the  total  number  of  twelfths.  Explain 
that  the  cup  on  the  right  is  the  same  as  the  one  on  the 
right  in  Picture  E.  You  might  also  ask  a pupil  to  write 
equivalents  in  twelfths  for  14  and  Vs  and  substitute 
them  in  the  equation  in  the  text  opposite  Picture  G. 
In  discussing  the  questions  about  eighths,  be  sure  the 
children  realize  that  they  could  not  know  how  much 
liquid  there  is  in  all  if  the  cups  were  marked  in 
eighths,  because  thirds  cannot  be  expressed  as  eighths. 

Page  1 67:  Before  beginning  this  section  of  the  les- 
son on  subtraction,  demonstrate  a subtractive  situa- 
tion with  objects  so  that  the  children  can  review  the 
separating  action.  Also  ask  a child  to  write  on  the 
board  the  equation  describing  your  demonstration. 

Then  direct  attention  to  Picture  H and  its  text. 
Most  of  the  children  will  not  be  able  to  tell  what 
fractional  part  of  a pie  is  left  either  from  the  picture 
or  the  text  at  the  right  of  Picture  H.  (A  few  of  the 
able  pupils,  however,  may  know  intuitively  that  sep- 
arating Ve  from  % leaves  %.)  The' class  should  see  in 
Picture  I that  they  must  first  know  how  many  sixths 
were  in  the  whole  pie.  Then  they  can  see  the  % they 
had  to  begin  with.  In  Picture  J,  when  the  Ve  is  re 
moved,  they  can  count  the  number  of  sixths  left  t( 
find  that  there  are  %. 

This  activity  can  be  demonstrated  at  the  flanne 
board  or  with  oaktag  pieces  at  the  pupils’  desks. 

The  next  problem  deals  with  the  removal  of  £ 
fractional  part  of  a bar  from  the  whole  bar.  Picture 
L helps  the  pupils  see  that  they  must  think  of  the 
whole  candy  bar  as  divided  into  3 equal  parts,  oi 
thirds.  Then  when  Vs  is  removed,  they  see  that  % if 
left. 

Page  168:  The  subtractive  situation  on  this  page  ( 
involves  subtracting  fractions  expressed  with  unlike 


ii  denominators.  Tell  the  pupils  that  the  white  portion 
i in  Cup  1 is  milk.  From  this  cup,  V2  cup  of  milk  is  to 
be  poured  into  Cup  2.  Ask  someone  to  point  to  the 
I mark  on  Cup  2 that  will  be  reached  when  the  milk 
I from  Cup  1 has  been  poured  into  it.  Pupils  must  un- 
derstand that  the  problem  is  to  find  how  much  milk 
will  be  left  in  Cup  1.  Discuss  why  % and  % must  be 
' expressed  by  fraction  numerals  with  the  same  de- 
j|nominator. 

Ask  for  suggestions  as  to  what  denominator  should 
be  used  and  why.  Pupils  can  see  in  Picture  N that 
both  cups  have  been  divided  into  sixths.  First,  have 
them  use  Cup  1 to  count  the  number  of  sixths  in  %. 
'||Then,  to  find  the  number  of  sixths  in  %,  they  should 
use  Cup  2.  When  they  find  that  there  are  % in  14, 
have  them  count  off  3 sixths  downward  from  the  % 
•'mark  on  Cup  1.  This  will  bring  them  to  the  % mark, 
jjwhich  is  the  same  mark  that  the  milk  reaches.  In  this 
i|way  they  can  see  that  the  answer  is  Ve. 

Before  assigning  Exercises  A to  X as  written  work, 
ijdiscuss  Exercises  A and  B.  Tell  the  pupils  to  give 
pnly  the  common  denominator  they  would  use  in 
adding  or  subtracting.  Later  you  may  ask  the  pupils 
to  explain  why  they  chose  the  common  denominators 
they  did.  If,  in  the  written  work,  some  of  the  able 
pupils  finish  quickly,  let  them  actually  express  the 
fractions  with  a common  denominator.  Do  not  re- 
quire them  to  find  the  smallest  common  denominator, 
however. 


how  much  smaller  it  is.  To  compare  Vq  and  %,  for 
example,  they  will  first  replace  the  fraction  numeral 
% by  an  equal  fraction  numeral  so  there  is  a com- 
mon denominator,  and  then  they  will  put  % of  a 
disk  on  the  flannel  board,  exchange  the  thirds  for 
sixths,  so  that  there  will  be  4 sixths,  and  remove  %. 

Helping  the  slow  learner 

These  children  should  have  many  opportunities  to 
work  with  fractional  pieces,  combining  and  separating 
fractional  parts.  The  work  may  be  done  at  the  flannel 
board  or  with  fractional  pieces  made  of  oaktag  that 
the  children  use  at  their  desks.  Either  you  or  some 
of  the  able  children  may  set  up  the  situations  you  want 
the  children  to  solve  by  manipulation.  (Do  not  pro- 
vide sets  of  fractional  parts  that  make  more  than  1 
whole  when  combined.)  For  example,  on  the  flannel 
board  put  up  % of  a disk  and  34  of  an  equal-sized 
disk  and  ask  that  these  be  combined.  Let  the  children 
experiment  to  find  out  that  they  must  change  the  % 
to  fourths.  When  they  accomplish  this,  they  should 
remove  the  34  of  a disk,  replace  it  with  two  fourths, 
and  then  combine  the  % and  the  34  to  find  that  the 
answer  is  %.  Let  the  pupils  work  in  pairs  with  various 
combinations  of  fractions  that  require  a change  of 
denominator  in  one  of  the  fractions. 


169  Keeping  skillful 

Lesson  Briefs  for  this  lesson  ore  on  pages  159-160. 


Providing  for  the  able  pupil 

The  activity  “Finding  the  common  denominator”  (see 
jIActivity  38,  page  378)  can  be  adapted  to  give  the  able 
ipupils  practice  in  finding  common  denominators  as 
[preparation  for  adding  or  subtracting  fractions.  To 
prepare  for  this  modification  of  the  activity,  remove 


['all  cards  with  fraction  numerals  on  them  that  total 
Imore  than  1.  Then  let  pairs  of  children  begin  in  the 
way  described.  After  a card  with  two  fraction  nu- 
inerals  on  it  has  been  turned  up  and  the  fraction 
bumerals  have  been  expressed  by  equal  fraction  nu- 
merals with  the  same  denominator,  the  children  may 
iuse  the  flannel  board  (or  oaktag  fractional  pieces  at 
[their  desks)  to  find  the  total  when  the  two  fractions 
iare  combined.  For  example,  if  34,  % appear  on  the 
first  card  turned  up,  the  children  will  replace  the  nu- 
meral % by  an  equal  fraction  numeral  so  that  there 
is  a common  denominator  (34  and  34).  Then  at  the 
flannel  board  whoever  found  the  common  denomi- 
nator first  should  assemble  the  parts  and  find  the 
total. 

For  practice  in  preparation  for  subtraction  of 
fractions,  the  children  should  be  instructed  to  com- 
pare the  smaller  fraction  with  the  larger  one  to  see 


Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


170  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  pages  160-161. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


171-176  Learning  how 

Lesson  Briefs  for  this  lesson  are  on  pages  162-165. 

Teaching  the  whole  class 

Page  171:  Begin  the  lesson  by  reading  the  text  for 
Picture  A and  having  the  children  relate  the  fractions 
to  the  two  pieces  of  cake.  Discuss  the  meaning  of  the 
equation.  Then  go  on  to  the  text  for  Picture  B and 
explain  that,  to  find  how  much  of  the  cake  Mrs.  Page 
gave  away,  it  is  necessary  to  put  the  two  pieces  of 
cake  together.  Explain  that  if  Mrs.  Page  had  given 
away  2 whole  cakes  and  3 whole  cakes,  it  would  be 
possible  by  looking  at  pictures  of  the  cakes  to  tell  how  323 

Expanded  notes  169-176 


much  cake  she  gave  away.  Illustrate  this  fact  on  the 
chalkboard  by  drawing  2 cakes  and  3 cakes. 

Then  explain  that  in  this  case  Mrs.  Page  gave  % 
of  a cake  to  one  friend  and  % of  it  to  another.  On  the 
board  draw  one  third  of  a cake  and  one  half  of  the 
same  cake.  Then  ask  the  children  if  they  can  tell  just 
by  looking  at  the  picture  on  the  board  what  fraction 
numeral  they  would  use  to  express  how  much  of  the 
cake  Mrs.  Page  gave  away. 

To  illustrate  this,  you  may  use  a large  whole  disk 
cut  from  white  paper,  a red  disk  of  the  same  size  cut 
into  halves,  a blue  disk  of  the  same  size  cut  into 
thirds,  and  a yellow  disk  of  the  same  size  divided 
(not  cut)  into  sixths.  Use  transparent  paper  for  the 
yellow  disk.  Place  a red  half  and  a blue  third  of  a disk 
on  top  of  the  whole  white  disk,  and  show  the  children 
in  this  way  that  they  must  do  something  else  before 
it  is  possible  to  know  what  fraction  they  can  use  to 
express  the  sum  of  the  two  fractional  parts. 

Read  the  first  paragraph  of  text  for  Picture  C and 
point  out  that  fractions  expressed  with  6 as  the  de- 
nominator are  chosen  as  another  way  to  express 
y2  and  M>,.  Discuss  the  reasons  for  using  sixths.  To 
make  the  reasons  clear,  place  the  yellow  disk  divided 
into  sixths  on  top  of  the  half  of  the  red  disk  and  the 
third  of  the  blue  disk.  Of  course,  the  red  half  and  the 
blue  third  are  lying  side,  by  side  on  top  of  the  whole 
white  disk.  Be  sure  the  children  see  that  the  sixths 
divide  the  whole  disk  into  equal  parts,  and  that  they 
also  divide  into  equal  parts  the  % red  disk  and  the  % 
blue  disk.  Therefore  they  can  say  that  fraction  nu- 
merals with  6 as  the  denominator  can  be  used  to 
express  the  fractions  of  the  cake  given  away. 

At  this  point,  you  may  need  to  review  the  proce- 
dure of  multiplying  both  the  numerator  and  denomi- 
nator of  a fraction  numeral  by  the  same  number  to 
arrive  at  an  equivalent  fraction  numeral.  Relate  the 
reduction  process  as  used  with  comparison  of  frac- 
tions to  the  addition  of  fractions. 

Finish  the  text  on  page  171  and  discuss  the  equa- 
tion. You  will  want  to  point  out  that  there  are  other 
fraction  numerals  that  can  also  be  used  for  y>  and  %, 
such  as  fi2  and  142,  but  that  computation  is  usually 
simpler  when  a smaller  denominator  is  used.  Some  of 
the  children  may  not  clearly  understand  this,  and  you 
may  wish  to  illustrate  how  the  fractional  parts  shown 
in  Picture  C can  be  divided  into  twelfths. 

Page  172:  The  children  know  that  % is  equal  to 
% and  that  Vs  is  equal  to  %.  Have  them  note  that  Pic- 
ture D shows  % of  the  cake  and  % of  the  cake  put 
together.  Now,  since  all  of  the  parts  are  the  same  size, 
it  is  possible  to  look  at  the  picture  and  tell  how  much 
324  cake  Mrs.  Page  gave  away. 


Read  the  text  and  emphasize  that  the  denominator 
6 in  each  fraction  numeral  indicates  that  the  original 
cake  was  cut  into  six  equal  parts.  Help  the  pupils  un- 
derstand what  the  numerator  of  each  fraction  indi- 
cates and  why  the  numerators  are  added  to  find  the 
sum  of  the  two  fractions. 

Your  explanation  of  the  second  SEE  step  will  be 
facilitated  if  you  bring  glass  measuring  cups  to  class 
and  demonstrate  the  steps  of  the  problem  as  you  go 
along.  Use  sugar,  sand,  or  water  colored  with  vege- 
table dye.  Note  that  this  part  of  the  lesson  shows  the 
addition  of  three  fractions. 

Read  the  first  part  of  the  text  and  ask  the  children 
to  match  the  fractions  in  the  equation  with  the  corre- 
sponding cups  in  Picture  A.  If  you  have  brought 
measuring  cups  to  class,  let  the  children  examine  them 
for  the  division  marks  and  then  fill  each  one  with  the 
correct  amount  of  “sugar.”  Discuss  how  a portion  of 
sugar  in  a measuring  cup  differs  from  a portion  of 
the  cake  they  have  just  studied.  You  will  want  the 
pupils  to  conclude  that  the  pieces  of  cake  have  defi- 
nite form  and  shape,  whereas  sugar  or  water  does  not; 
yet  the  latter  materials  can  also  be  measured.  The 
fractions  tell  how  much  of  whatever  kind  of  unit  of 
measurement  is  used — in  this  case,  the  cup. 

Ask  the  children  to  look  at  the  equation  and  tell  in 
what  way  the  fractions  differ  from  one  another.  Then 
have  them  study  the  markings  on  each  cup.  They 
should  see  that,  since  14,  %,  and  % have  different 
denominators,  they  cannot  find  the  sum  of  the  three 
fractions  by  using  the  fraction  numerals  in  their 
present  form.  They  will  have  to  find  a new  way  to 
express  each  fraction.  Verify  this  discussion  by  read- 
ing the  rest  of  the  text  and  studying  the  picture  ac- 
companying it.  If  you  have  a two-cup  measure,  you 
will  want  to  repeat  the  action  in  the  picture  for  the 
children.  If  the  materials  have  been  carefully  trans- 
ferred from  cup  to  cup,  the  total  amount  in  the  large 
cup  will  be  somewhat  below  the  1%  mark,  but  there 
will  be  no  marking  on  the  cup  that  will  tell  the  chil- 
dren just  by  looking  what  numeral  to  use  to  express 
the  amount  of  sugar  Mrs.  Page  used.  Explain  that 
they  must  find  a common  denominator  for  all  three 
fraction  numerals. 

Page  173:  Review  with  the  children  the  idea  that 
the  common  denominator  is  a number  that  is  divisi- 
ble by  the  denominators  of  all  three  fractions.  Help 
the  children  decide  that  they  will  first  try  4,  the  largest 
of  the  denominators,  and  they  will  next  try  2X4,  or 
8.  Then  they  will  try  3X4,  or  12.  Have  them  look  at 
Picture  C.  Ask  them  to  count  the  number  of  small 
equal  parts  into  which  each  cup  has  been  marked. 
They  will  see  that  there  are  twelve  parts  in  each  cup. 


Have  the  children  note  also  that  these  division  lines 
1 coincide  with  the  red  division  lines  for  the  halves, 
j thirds,  and  fourths. 

I Point  out  that  the  children  must  now  find  out  how 
!;  many  twelfths  there  are  in  %,  in  %,  and  in  V2.  First  let 
I them  count  the  number  of  twelfths  for  each  of  these 
I fractions,  as  shown  in  Picture  C.  Then  review  the 
I computational  method  for  finding  equivalent  frac- 
1 tions.  Have  the  children  supply  the  missing  numera- 
! tors  for  the  three  fractions.  Now  read  all  of  the  text 
! for  Picture  C and  give  particular  attention  to  the 
equation  showing  the  parts  of  cups  expressed  by 
equivalent  fraction  numerals  with  a common  denomi- 
nator. Make  sure  the  children  understand  that  the 
new  fraction  numerals  enable  us  to  add  the  fractions. 

Then  go  on  to  Picture  D and  look  first  at  the  equa- 
ition.  Relate  the  fractions  in  it  to  those  represented  in 
I Picture  A on  page  172.  Let  the  children  discover  that 
if  they  count  the  total  number  of  twelfths  or  add  the 
j numerators  of  the  three  fractions,  they  will  arrive 
at  the  numerator  of  the  answer,  19.  Call  on  one  of 
,the  pupils  to  read  the  text  and  explain  why  only  the 
numerators  have  been  added.  Discuss  with  the  class 
:how  many  twelfths  there  are  in  one  cup.  Then  refer 
|to  Picture  D again  and  bring  to  the  attention  of  the 
j class  that  when  the  sugar  is  poured  together,  there  is 
more  than  one  full  cup.  Explain  that  the  answer  W12 
lis  more  than  one  cup  and  will  be  easier  to  understand 
iif  it  is  expressed  as  a mixed  number.  When  the  chil- 
'dren  write  the  answer,  it  should  show  that  there  is  1 
icup  and  also  V12  of  a cup  more. 

If  you  have  been  demonstrating  the  ideas  with 
'measuring  cups,  pour  the  contents  of  the  large  cup 
back  into  the  1 cup  measures.  Let  the  children  note 
that  there  is  one  full  cup  and  part  of  another  cup. 
jHave  the  children  study  Picture  E and  count  the 
number  of  twelfths  taken  up  by  the  sugar  in  the  cup 
that  is  partly  full.  Let  them  refer  back  to  Picture  D 
and  count  the  number  of  twelfths  there  are  besides 
the  for  a full  cup.  The  count  they  have  made  for 
both  pictures  gives  them  V12  more  than  one  full  cup. 

I Read  the  text  and  pay  particular  attention  to  the 
reduction  of  W12,  printed  in  red.  Discuss  the  compu- 
tational method  of  changing  to  iyi2.  End  the  dis- 
cussion of  this  problem  by  having  several  children 
read  the  equation  at  the  bottom  of  page  173  and  sum- 
marize in  their  own  words  the  steps  they  have  taken 
to  arrive  at  the  answer. 

Page  1 74:  You  might  begin  by  saying  to  the  class: 

For  this  problem  the  fraction  numerals  do  not 
i have  to  be  replaced  before  you  can  add.  Look  at 

the  three  pictures  and  decide  why  you  think  this 
; is  true. 


The  children  will  see  that  all  the  pieces  are  alike 
in  size  in  Pictures  A,  B,  and  C and  that  they  are 
working  with  fractions  expressed  with  the  same  de- 
nominator. 

Read  the  text  for  Picture  A and  have  the  children 
relate  the  fractions  in  the  equation  to  the  pieces  of 
chocolate  in  the  picture.  Have  them  count  the  num- 
ber of  pieces  there  are  in  all  and  explain  that  since 
the  problem  tells  that  there  is  % of  a bar  in  one  pack- 
age and  the  picture  shows  3 pieces,  each  piece  must 
be  % of  a bar.  Say: 

Look  now  at  Picture  B and  read  the  text  opposite 
the  picture.  There  are  how  many  eighths  in  a whole 
bar?  If  8 eighths  are  equal  to  one  bar,  was  Mary 
right  when  she  said  she  had  found  enough  to  make 
a whole  bar  of  chocolate?  To  find  out  if  she  was 
right,  % and  % must  be  added.  Why  is  the  numeral 
8 in  both  the  numerator  and  denominator  in  the 
answer?  Picture  C will  tell  us  what  % means.  Do 
you  think  that  % is  the  same  as  1? 

Have  the  children  relate  the  numeral  % in  the  first 
line  of  text  (opposite  Picture  C)  with  the  pieces  of 
candy  in  the  box.  Explain  that  the  picture  shows  % 
as  equal  to  one  whole  bar.  When  % is  reduced,  it  is 
written  as  1,  meaning  1 whole. 

Some  children  in  your  class  may  not  grasp  immedi- 
ately that  a fraction  numeral  whose  denominator  and 
numerator  are  the  same  always  represents  1.  You  can 
use  other  sets  of  numbers  like  %,  Vi,  etc.,  to  explain 
this.  Demonstrating  with  sheets  of  paper  will  help  to 
clarify  it.  Hold  up  a whole  sheet  of  paper.  Then  mark 
it  into  equal  parts  (sixths).  Explain  that  you  have 
marked  the  paper  into  6 sixths.  Write  the  fraction  nu- 
meral % on  the  board.  Cut  the  paper  into  the  sixths 
and  show  the  children  how  various  combinations  of 
the  sixths  can  be  put  together  (%  + %,  %+%,  % + %), 
all  resulting  in  % or  1. 

Page  1 75:  Examples  A to  F (E  and  F are  on  page 
176)  include  various  combinations  of  denominators 
met  in  addition  of  proper  fractions,  as  well  as  various 
types  of  situations  where  reduction  is  needed.  Note 
that  both  the  traditional  computational  (vertical) 
arrangement  of  the  fraction  numerals  and  the  equa- 
tion (horizontal)  form  are  shown.  The  vertical  or 
computational  form  has  no  real  advantage  when  all 
of  the  fractions  are  proper  fractions,  but  it  does  have 
an  advantage  when  mixed  numbers  are  to  be  added. 
Discuss  both  arrangements  and  get  the  children  ac- 
customed to  both. 

Study  first  the  equation  form  for  Example  A.  Have 
the  children  read  the  text  and  explain  why  10  is  the 
common  denominator  chosen  for  the  two  addends. 
Discuss  how  the  numerator  and  the  denominator  are 
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found  for  Wio  and  how  this  answer  is  reduced  to  1 %o. 
Then  study  the  computational  (vertical)  form. 

Adapt  the  procedures  given  for  Example  A to  Ex- 
amples B,  C,  and  D.  In  Example  C,  you  will  note 
that  the  denominators  are  the  same  and  that  there  are 
two  steps  in  the  reduction  of  the  answer. 

If  any  of  the  children  have  difficulty  understanding 
the  computation  for  Examples  A to  F,  use  concrete 
materials,  or  pictures  on  the  chalkboard,  to  illustrate 
the  work. 

Page  176:  Adapt  the  procedures  given  for  the 
examples  on  the  preceding  page  to  Examples  E and  F. 
Note  that  Example  E contains  three  addends  and  that 
the  answer  is  a whole  number.  Note  that  in  reducing 
the  answer  for  Example  F,  ^144  can  be  thought  of  as 
two  groups  of  ^-¥24,  with  %4  left  over,  and  that  a sec- 
ond step  is  necessary  to  reduce  the  %4  to  its  simplest 
form. 

When  the  children  understand  Examples  A to  F 
thoroughly,  let  them  work  the  exercises  in  the  DO 
step  independently.  You  will  want  to  make  sure  that 
all  the  children  know  how  to  use  both  the  equation 
form  and  the  vertical  form  of  showing  their  work. 
You  may  use  the  two  blocks  of  exercises  in  the  ways 
suggested  in  the  Comments  (page  162)  or  in  any  other 
way  you  choose.  Verify  each  child’s  work  at  his  desk 
and  give  any  further  explanation  that  may  be  required. 
Providing  for  the  able  pupil 

The  children  may  make  up  their  own  exercises  to  in- 
clude various  types  of  denominator  patterns.  For  ex- 
ample, some  exercises  may  have  denominators  that  are 
the  same,  others  may  include  fractions  in  which  one 
denominator  is  a multiple  of  the  other,  and  still 
others  may  have  different  denominators  with  neither 
one  a multiple  of  the  other.  If  the  children  illustrate 
the  steps  of  the  computation  by  pictures,  the  papers 
would  make  a good  bulletin  board  display. 

Activity  37,  page  377,  may  be  used  if  the  children 
need  some  extra  work  in  reducing  fractions. 

Helping  the  slow  learner 

Examples  A to  F on  page  175-176  provide  a good 
outline  of  the  work  for  addition  of  proper  fractions. 
Give  the  slow  learners  a fuller  explanation  of  these 
pages  if  they  need  it.  You  may  also  have  them  illus- 
trate the  computational  steps  by  pictures. 

Activity  37,  page  377,  is  especially  useful  in  help- 
ing slow  learners  understand  the  relation  of  fractions 
to  wholes. 

After  these  children  understand  how  fractional 
parts  may  be  combined  to  make  one  whole,  then  you 
may  wish  to  have  them  use  Activity  39,  page  378,  in 
which  they  find  the  number  of  fractional  parts  in  one 
or  more  wholes. 


177-182  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  166-169. 

Overview 

In  learning  to  add  mixed  numbers,  the  children  begin 
with  a representative  situation.  The  addends  they 
work  with  have  fractions  with  different  denominators, 
and  when  common  denominators  are  found  and  the 
fractions  are  added,  the  sums  result  in  improper  frac- 
tions. The  children  learn  to  add  to  the  ones  the  whole 
numbers  that  result  when  these  improper  fractions 
are  reduced. 

Teaching  the  whole  class 

Since  the  work  in  this  lesson  requires  the  reduction  of 
improper  fractions,  you  may  wish  to  review  briefly  the 
idea  that  8 eighths  are  needed  to  make  1 whole,  that 
6 sixths  are  needed  to  make  1 whole,  and  so  on.  Some 
of  the  children  will  be  helped  if  this  idea  is  demon- 
strated by  means  of  the  flannel  board,  oaktag  frac- 
tional pieces,  etc. 

Page  177:  The  pupils  should  first  identify  the 
groups  of  apples  in  Picture  A in  terms  of  the  fractions 
mentioned  in  the  problem.  Be  sure  they  understand 
that  because  the  situation  is  additive,  the  fractiona 
parts  of  apples  as  well  as  the  whole  apples  must  b( 
combined  and  some  way  found  to  express  the  total 
Discuss  the  equation  in  relation  to  Picture  A. 

When  Picture  B is  discussed,  be  sure  the  childrer 
understand  why  the  groups  of  whole  apples  an 
dimmed  (they  are  not  being  considered  at  the  mo 
ment).  Get  the  pupils  to  observe  that  in  Picture  B 
the  % apple  is  changed  to  % apple.  Have  them  explaii 
why  this  change  has  been  made.  Then  have  then 
look  at  the  way  the  computation  is  written.  Let  then 
note  that  the  mixed  numbers  are  written  first  as  the 
appear  in  the  problem.  Then  they  should  observe  tha 
the  mixed  numbers  are  rewritten,  with  the  fractioi 
numerals  changed  to  equal  fraction  numerals  with 
common  denominator.  Discuss  why  4 was  chosen  a 
the  common  denominator.  Then  tell  the  pupils  t 
write  the  mixed  numbers  in  computational  form  o 
their  papers. 

Next  have  the  pupils  observe  that  in  Picture  C th 
fractions  of  apples  (fourths)  have  been  combinec 
Let  them  find  the  total.  They  may  now  add  the  fra( 
tions  they  have  written  on  their  papers.  Since  th 
answer,  %,  is  an  improper  fraction,  ask  them  not  t 
write  it,  but  to  remember  it  or  write  it  on  scratch  pf 
per.  Ask  someone  to  explain  how  he  knows  that  ' 
is  more  than  1. 

Page  1 78:  Have  the  pupils  read  the  text  and  rela 
it  to  Picture  D.  Discuss  where  the  whole  new  app 


came  from  and  ask  why  i/4  of  an  apple  is  left  over. 
Have  the  pupils  use  the  picture  to  explain  how  the 
improper  fraction  % can  be  changed  to  the  mixed 
number  1 Have  them  note  where  the  14  is  written. 
Tell  them  to  remember  the  whole  number  and  write 
the  14  on  their  papers.  Turn  attention  next  to  Picture 
E,  the  text,  and  the  computation.  Remind  the  pupils 
that  only  the  14  has  been  recorded  so  far.  Have  them 
note  where  the  1 (representing  the  whole  new  apple 
in  the  picture)  is  written  in  the  ones’  column.  Point 
out  that  *A  has  been  expressed  as  1 , and  this  1 has  been 
carried  to  the  whole  number  column.  Direct  attention, 
too,  to  the  way  this  procedure  parallels  that  used  in 
the  addition  of  whole  numbers. 

Then  have  the  children  look  at  Picture  F and  see 
that  the  groups  of  whole  apples  are  being  combined. 
Ask  someone  to  tell  how  many  whole  apples  there 
are  in  all.  Have  the  children  next  add  the  whole  num- 
bers, including  the  carried  1,  and  note  where  the 
1 1 is  written.  Let  them  write  the  carried  1 above  the 
olumn  of  whole  numbers  on  their  papers,  and  then 
add.  Call  on  someone  to  read  the  answer.  Then  have 
Hcture  G examined  and  the  final  equation  read. 

Page  1 79:  Proceed  with  the  work  on  this  page  in 
piuch  the  same  way  as  was  outlined  for  the  SEE  step. 
Now,  however,  the  children  should  answer  the  ques- 
tions provided  in  the  text  as  a guide  to  their  thinking. 
The  only  new  aspects  here  are  the  number  of  ad- 
lends  (3)  and  the  fact  that  one  of  the  addends  is  a 
proper  fraction.  The  procedures  for  adding  are  no 
different  from  those  developed  for  the  addition  of 
mixed  numbers  only.  Remind  the  children,  when 
hey  come  to  the  last  line  on  the  page,  that  the 
) must  be  remembered  or  recorded  on  scratch  paper. 

Page  180:  Continue  adapting  the  procedures  sug- 
gested for  page  178.  Remember  that  the  children  are 
o answer  the  questions  in  the  text.  They  should  note 
;hat  2 is  the  whole  number  being  carried  here.  Be  sure 
hey  can  explain,  in  connection  with  Picture  E and 
:he  computation  beside  it,  where  the  2 carried  to  the 
3nes’  column  came  from. 

Page  181:  When  the  children  have  supplied  the 
Numeral  that  replaces  n (opposite  Picture  G),  have 
hern  reread  the  problem  on  page  119  to  see  if  the 
liuestion  has  been  answered.  The  children  should  use 
Exercises  A to  G on  this  page  to  see  how  well  they 
inderstand  the  addition  of  mixed  numbers.  Tell  them 
;o  try  each  exercise  and  if  they  have  difficulty  in  add- 
ng,  to  look  at  the  worked-out  example  and  compare 
heir  work  with  it.  Tell  them  that  they  may  use 
icratch  paper  and  write  any  improper  fractions  they 
'eel  they  may  not  remember  or  do  any  computing 
^hat  they  find  necessary. 


As  the  children  work,  observe  their  progress.  Help 
those  who  seem  to  be  having  trouble.  Afterward,  dis- 
cuss the  examples  briefly.  Ask  questions  that  will  en- 
able the  children  to  make  the  following  observations: 
The  sum  of  the  fractions  may  be  a proper  fraction 
that  need  not  be  expressed  as  a mixed  number  (Ex- 
ample B);  the  number  to  be  carried  does  not  always 
need  to  be  written  above  the  ones’  column  (Example 
C);  proper  fractions  sometimes  should  be  reduced 
to  simplest  form  (Example  D);  sometimes  the  reduc- 
tion of  the  improper  fraction  results  in  a whole  num- 
ber instead  of  a mixed  number  (Example  F);  and 
sometimes  it  is  not  necessary  to  find  a common  de- 
nominator (Example  G). 

Page  1 82:  Assign  Exercises  A to  Z in  the  DO  step 
as  written  work.  Remind  the  children  to  use  the 
vertical  form  when  they  compute.  Also  remind  them 
that  sometimes  they  will  not  need  to  find  a common 
denominator.  Afterward,  have  the  solutions  put  on 
the  board.  If  any  of  the  work  is  incorrect,  let  the  class 
discuss  the  solution  and  find  what  is  wrong.  The 
pupils  who  made  many  errors  may,  after  the  class 
discussion,  try  Exercises  A to  H.  Those  who  still  con- 
tinue to  make  many  errors  will  need  the  help  sug- 
gested in  the  section  “Helping  the  slow  learner.’’ 

The  three  blocks  of  work  in  the  “Keeping  skillful” 
exercises  may  be  used  as  one  lesson  or  as  separate 
lessons.  Supply  answers,  and  discuss  the  equations 
and  computation  with  the  pupils  if  you  think  it  is 
necessary. 

Providing  for  the  able  pupil 

The  game  “Fraction  race,”  described  in  Activity  40, 
page  379,  will  give  able  pupils  practice  in  adding 
mixed  numbers. 

Helping  the  slow  learner 

To  help  the  slow  learner,  you  will  have  to  observe 
his  work  very  closely  to  see  what  his  specific  diffi- 
culty is.  If  it  is  inability  to  find  common  denomi- 
nators, review  with  him  the  lesson  on  common 
denominators,  pages  160-162;  if  necessary,  go  back 
to  page  143  and  review  changing  fraction  numerals 
to  equivalents.  Also  let  him  try  the  games  and 
activities  suggested  for  these  lessons.  If  his  difficulty 
is  inability  to  change  an  improper  fraction  to  a 
mixed  number,  have  him  review  the  work  in  the 
lesson  beginning  on  page  151,  and  let  him  try 
again  the  activities  suggested.  For  practice  in  reducing 
fractions  to  simplest  form,  have  him  work  again 
the  exercises  in  “Thinking  straight”  on  page  146. 
If  he  needs  help  in  adding  proper  fractions,  ask 
him  to  review  the  lesson  beginning  on  page  171. 
Let  him  use  objects  at  his  desk  or  the  flannel  board 
wherever  possible. 
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183-184  Using  arithmetic 

Lesson  Briefs  for  this  lesson  ore  on  pages  170-171. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


185  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  171-172. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


186-189  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  172-175. 

Overview 

In  this  lesson  the  children  learn  how  to  subtract 
proper  fractions.  Pictures  help  them  see  that  be- 
fore they  can  tell  exactly  how  much  remains  they 
must  think  of  the  original  quantity  and  the  quantity 
removed  as  divided  into  equal-sized  parts.  They 
then  see  that  the  fractions  must  be  expressed  with 
a common  denominator  before  one  number  can  be 
subtracted  from  the  other. 

Teaching  the  whole  class 

Page  1 86:  After  you  have  started  this  lesson  by 
having  a pupil  read  the  introductory  statement  aloud, 
you  can  review  with  the  class  what  they  already 
know  about  subtracting  fractions.  Remind  them 
that  in  an  earlier  lesson  they  used  pictures  to  compare 
two  fractions  to  see  if  one  was  larger  or  smaller  than 
the  other.  Recall  that  they  were  able  to  tell  how  much 
larger  or  smaller  one  fraction  was  by  changing  the 
fraction  numerals  so  that  they  had  a common  denom- 
inator. (Refer  them,  if  necessary,  to  the  lesson  be- 
ginning on  page  160.)  Remind  them,  too,  that  in  the 
lesson  beginning  on  page  165  they  learned  that  frac- 
tions of  things  can  be  involved  in  subtractive  situa- 
tions. Here,  too,  they  saw  that  before  one  fraction  can 
be  subtracted  from  another,  the  fractions  must  be 
expressed  with  a common  denominator. 

When  calling  attention  to  the  first  problem  on  page 
186  and  its  accompanying  picture,  be  sure  the  pupils 
understand  that  % of  a pie  is  shown  in  the  two  top 
scenes.  One  half  of  the  original  whole  pie  is  to  be 
used  for  lunch.  Most  of  the  children  should  by  this 
time  have  a good  idea  of  what  % of  a disk  (or  pie) 
looks  like  and  should  have  no  trouble  finding  the 
part  that  is  the  % pie  in  the  second  scene.  The 
328  children  can  see  the  piece  that  is  left  in  both 


the  second  and  third  scenes,  but  they  have  no  way 
of  knowing  exactly  what  fraction  of  the  whole  pie 
it  is.  Then  point  out  how  the  accompanying  equation 
relates  to  the  illustrated  situation.  Have  someone 
explain  each  symbol  in  the  equation. 

Continue  by  asking  for  suggestions  as  to  how  to 
find  what  fraction  of  a whole  pie  is  left.  By  this 
time  the  children  should  realize  that  it  is  necessary 
to  think  of  the  original  part  of  a pie  and  the  part 
to  be  taken  away  as  though  they  were  divided  into 
the  same  equal-sized  pieces.  Have  them  look  at 
Picture  B to  see  that  the  whole  pie  has  been 
divided  into  six  equal  parts,  that  % is  equal  to  %, 
and  that  V2  is  equal  to  %. 

Now  discuss  what  should  be  done  with  the 
numerals  in  the  equation  to  make  them  correspond 
to  the  changes  in  the  picture.  In  working  with  the 
fractions,  the  pupils  should  see  that  they  must  find 
a common  denominator.  You  might  ask: 

What  are  the  two  fractions  we  want  to  express 
with  a common  denominator?  [Write  them  on  the 
chalkboard.}  We  know  that  to  change  a fraction 
numeral  to  an  equivalent  fraction  numeral,  we  can 
multiply  or  divide  both  the  numerator  and  the 
denominator  by  the  same  number.  Remember  that 
we  want  a common  denominator  for  both  frac- 
tions. Should  we  start  working  with  the  larger  or 
the  smaller  denominator?  Why? 

3 is  the  larger  denominator.  Let’s  see  if  we  can 
multiply  it  by  some  number  and  get  a number 
that  can  be  divided  by  the  other  denominator,  2 
Try  multiplying  3 by  2.  What  do  you  get?  Can\ 
you  multiply  the  denominator  2 by  any  number  to\ 
get  6?  What  is  the  number?  So  6 can  be  used  a. 
the  common  denominator.  But  we  also  must  mul- 
tiply the  numerator  by  the  same  number  by  which\ 
we  multiplied  the  denominator.  By  what  number 
do  we  have  to  multiply  the  2 in  %?  What  do  Wi 
get?  When  we  multiplied  the  3,  what  did  we  get 
By  what  new  fraction  numeral  can  % be  replaced 
Now  let’s  consider  the  Vz.  We  decided  we  couh 
multiply  the  denominator,  2,  by  what  number  t 
get  6?  So  we  should  multiply  the  numerator  b 
what  number?  What  is  the  new  fraction  numeral\ 
expressed  as  sixths,  that  is  equal  to  Vz? 

Have  the  pupils  look  at  the  fraction  numerals] 
in  the  text  to  verify  the  changes.  Be  sure  they  se 
that  the  equation  can  be  rewritten  with  these  fractioi 
numerals  in  place  of  % and  V2. 

Page  187:  Next  call  attention  to  Picture  C.  Th 
pupils  should  see  that  Vz,  or  %,  of  the  pie  is  bein 
removed  from  the  %,  or  %,  of  the  pie.  They  can  se 
that  % of  the  whole  pie  is  left.  Have  them  read  thi 


I text  at  the  right  carefully  to  find  out  that  the  same 
answer  can  be  obtained  by  subtracting  the  numera- 
tors of  the  fractions  now  expressed  as  sixths,  and 
writing  6 as  the  denominator.  Have  them  note  how 
and  where  the  answer  is  written. 

You  may  want  to  have  this  example  demonstrated 
on  the  flannel  board,  using  thirds,  halves,  and  sixths 
of  disks.  Let  the  children  write  the  fraction  numerals 
on  their  papers,  make  the  necessary  changes,  and  do 
I the  computation. 

The  problem  in  the  THINK  step  can  be  handled  in 
much  the  same  way.  Use  the  questions  in  the  text 
I to  help  the  pupils  think  through  the  steps.  Be  sure 
j to  let  the  pupils  explain  how  to  select  12  as  the  com- 
I mon  denominator  for  the  fractions  and  how  to  change 
I them  to  equivalent  fraction  numerals  with  the  same 
denominator. 

I Paqe  188:  Finish  the  problem  by  having  the  pupils 
! answer  the  questions  and  find  the  missing  numerals 
for  the  text. 

For  the  examples  in  the  TRY  step,  discuss  thor- 
oughly the  computational  arrangement  presented  in 
Example  A.  You  can  point  out  to  the  pupils  that 
since  only  the  numbers  in  the  numerators  are  sub- 
tracted, the  equation  form  does  have  an  advantage 
because  no  numerals  separate  the  two  numerators. 
Then  let  the  children  write  the  example  in  the 
I vertical  or  computational  form  and  express  the 
I fractions  with  fraction  numerals  that  have  a common 
:i  denominator,  as  shown  in  the  text.  Have  them  try 
Examples  B through  D (D  is  on  the  next  page)  and 
!i  compare  their  work  with  that  in  the  book  after 
'!  they  have  finished  each  example.  In  the  discussion 
j afterward,  point  out  that  in  Example  B they  do 
j:  not  have  to  find  a common  denominator  because  the 
fraction  numerals  already  have  a common  denomi- 
l nator. 

Page  189:  In  discussing  Example  D,  point  out 
that  the  fraction  numeral  in  the  answer  should  be 

i reduced  to  its  simplest  form. 

For  the  DO  step,  have  the  pupils  write  their  work 
I and  answers  for  the  exercises  labeled  A to  T.  Dis- 

ii  cuss  the  work  afterward.  Then,  for  those  pupils 
■ who  seem  to  be  having  difficulty,  assign  the  second 
i;  block  of  exercises,  labeled  A to  L.  Work  with  these 
, pupils  if  necessary. 

The  “Keeping  skillful”  exercises  provide  practice 
jl  in  adding  fractions  and  mixed  numbers  and  in  the 
addition  and  subtraction  of  whole  numbers.  The  three 
j blocks  of  work  may  be  assigned  at  the  same  time 
or  at  different  times,  as  you  prefer.  Refer  the  pupils 
back  to  the  lessons  on  problem  solving  if  they  en- 
counter difficulties. 


Providing  for  the  able  pupil 

All  children  will  benefit  by  seeing  concrete  illus- 
trations of  subtraction  of  fractions.  The  able  pupils 
can  help  out  here  especially  by  doing  demonstrations 
on  the  flannel  board.  After  discussion  of  the  ex- 
amples in  the  DO  step  on  page  189,  they  can  take 
turns  illustrating  those  examples  that  seemed  to 
cause  trouble  for  some  of  the  slower  children.  Such 
demonstrations  and  explanations  by  the  abler  pupils 
may  help  clear  up  difficulties  for  the  slow  children, 
and  also  will  benefit  those  who  explain  and  demon- 
strate. 

For  an  example  like  % — 14,  an  able  pupil  should 
proceed  somewhat  as  follows:  Put  % of  a disk  on  the 
flannel  board  and  then  explain  that  he  cannot  yet 
remove  % of  the  disk.  He  should  discuss  finding  a 
common  denominator  for  % and  ]:i  and  then  tell 
why  he  chooses  12.  On  the  chalkboard  he  should 
show  the  class  how  he  computes  to  replace  ■Yt  and 
by  fraction  numerals  with  the  same  denominator. 

Then  on  the  flannel  board  he  should  put  of  a disk 
to  replace  the  % of  a disk.  Next  he  should  take 
away  yi2,  explaining  that  this  is  equivalent  to  taking 
away  %.  He  can  let  a classmate  who  had  trouble 
with  the  example  count  the  remaining  parts  to  find 
that  there  are  V12. 

Helping  the  slow  learner 

Activity  38,  page  378,  “Finding  the  common  de- 
nominator,” can  be  adapted  to  give  the  slow  learners 
practice  in  subtracting  fractions.  The  same  pack 
of  cards  with  two  fraction  numerals  on  each  card 
may  be  used  in  this  version.  As  with  the  original 
game,  the  children  play  in  pairs.  One  child  turns  up 
a card,  and  all  the  children  write  in  equation  or  com- 
putational form  the  fraction  numerals  they  see 
preparatory  to  subtracting.  Whoever  first  succeeds  in 
writing  these  fractions  with  fraction  numerals  that 
have  a common  denominator,  subtracting,  and  find- 
ing the  correct  answer,  wins  that  round.  The  children 
may  keep  track  of  the  number  of  rounds  they  win. 

An  able  child  might  act  as  a checker. 

190-195  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  175-178. 

Overview 

In  this  lesson  the  children  are  taught  how  to  sub- 
tract mixed  numbers.  They  will  find  that  on  occasion 
they  must  use  a technique  similar  to  the  borrowing 
used  in  the  subtraction  of  whole  numbers.  If,  after 
they  have  expressed  the  fraction  numerals  as  equal 
fraction  numerals  with  the  same  denominator,  they 
find  that  the  fraction  to  be  subtracted  is  larger  than  329 
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the  one  from  which  it  is  to  be  subtracted,  they 
“borrow”  from  the  whole  number.  The  children  are 
taught  to  take  1 from  the  whole  number  and  think  of 
it  as  an  improper  fraction  having  the  same  denomi- 
nator as  the  fraction  they  already  have,  and  to  which 
it  is  then  added.  Then  they  can  subtract  the  fractions 
as  well  as  the  whole  numbers.  The  material  in 
this  lesson  is  presented  by  the  four-step  teaching 
method. 

Teaching  the  whole  class 

Page  1 90:  Pictures  A and  B and  the  accompanying 
text  should  be  used  in  much  the  same  way  as  were 
the  opening  steps  for  the  lesson  on  addition  of  mixed 
numbers  (page  326).  Point  out  that  in  Picture  B the 
% of  a pound  of  butter  is  marked  to  show  %2.  The 
additional  marks  on  the  wrapper  show  that  the 
whole  pound  is  thought  of  as  divided  into  twelfths. 
The  % of  a pound  to  be  removed  is  thought  of  as 
%2.  Ask  the  children  if  they  can  subtract  %2  from 
^12.  When  they  see  they  cannot,  refer  them  to 
Picture  C to  find  out  what  can  be  done.  Here  they 
can  see  that  1 of  the  whole  pounds  of  butter  has 
been  marked  into  12  equal  parts.  Have  the  pupils 
read  the  text  to  find  that  these  ^%2  are  going  to  be 
put  with  the  %2  of  a pound.  Ask  why  it  is  reasonable 
to  think  of  the  whole  pound  as  i%2  rather  than  as  % 
or  %. 

Page  191 : The  changes  that  were  made  in  Picture 
C are  shown  in  the  computation  beside  Picture  D. 
Discuss  the  computation  carefully.  The  pupils  should 
understand  why  it  is  sometimes  necessary  to  rewrite 
a mixed  number  in  a different  form.  In  this  case  they 
cannot  subtract  until  4%2  has  been  rewritten  as  3Wi2. 

Now  the  pupils  should  see  that  they  are  ready  to 
subtract  and  all  they  have  to  do  is  to  subtract  the 
fractions  and  the  whole  numbers  in  turn. 

This  problem  situation  can  be  demonstrated.  You 
may  use  oaktag  or  colored  construction  paper  disks 
or  felt  pieces  at  the  flannel  board.  To  begin  this  ac- 
tivity, 4 equal-sized  disks  and  % of  another  one 
should  be  used.  Then  to  take  away  2%  disks,  the 
pupils  will  need  at  least  20  pieces  that  represent 
twelfths  of  disks  of  the  same  size.  Let  the  children 
select  the  necessary  pieces,  superimposing  them  on 
the  other  fraction  pieces  or  placing  them  side  by  side 
on  the  flannel  board.  Let  the  children  demonstrate 
the  entire  subtraction  operation. 

Page  192:  Discuss  the  new  problem  and  the  equa- 
tion with  the  class.  Ask  the  children  how  they  would 
go  about  taking  a fraction  of  a pound  of  lard,  like  % 
of  a pound,  from  the  whole  pounds.  Most  of  the  chil- 
dren will  realize  that  a whole  pound  will  have  to  be 
330  opened  and  cut.  Then  proceed  to  Picture  B and  the 


accompanying  text.  Point  out  that  what  has  happened 
in  the  picture  is  indicated  by  the  small  black  numerals 
in  the  computation;  that  is,  the  4 pounds  are  now 
being  thought  of  as  3 % pounds.  Ask  why  the  1 pound 
is  thought  of  as  %,  rather  than  as  ^ or  i9io,  for  ex- 
ample. Pupils  should  see  that  it  is  now  possible  to 
remove  the  % of  a pound.  The  computation  opposite 
Picture  C shows  that  the  fractions  can  now  be  sub- 
tracted. 

Page  193:  The  remaining  work  now  involves  only 
the  subtraction  of  the  whole  numbers  and  should 
present  no  difficulty. 

In  the  problem  in  the  THINK  step,  the  pupils 
should  see  immediately  that  the  fraction  numerals 
already  have  a common  denominator,  but  that  it  is 
again  necessary  to  “borrow”  from  the  whole  number, 
since  % cannot  be  subtracted  from  Vi.  Have  the  chil- 
dren answer  the  questions  in  the  text  so  that  they  will 
know  why  their  thinking  must  parallel  the  action 
shown  in  Picture  B. 

Page  194:  For  the  work  on  this  page,  follow  the 
questions  in  the  text  and  have  the  children  supply  the 
numerals  that  belong  where  the  screens  are. 

Be  sure  the  children  observe  that  the  answer  is  a 
proper  fraction,  not  a mixed  number.  They  should 
have  no  difficulty  in  explaining  this. 

Page  195:  With  the  TRY  step,  tell  the  pupils  to  try 
to  solve  each  of  the  examples  without  any  help  from 
the  book.  Tell  them  to  verify  their  answers  and  their 
work  by  referring  to  the  book.  Discuss  Example  D 
of  the  TRY  step,  since  here  there  is  a fraction  in  the 
minuend  from  which  nothing  is  to  be  subtracted,  so 
it  is  merely  brought  down  as  a part  of  the  answer. 
Since  nothing  was  borrowed  from  the  whole  number, 
the  numeral  expressing  it  stays  the  same,  and  sub- 
traction of  the  whole  numbers  can  take  place. 

When  all  the  children  have  finished  the  first  block 
of  work  in  the  DO  step,  discuss  the  exercises  thor- 
oughly. Those  children  who  still  have  difficulty  may 
need  additional  help,  as  suggested  in  the  section 
“Helping  the  slow  learner.”  After  such  work,  you 
might  assign  Exercises  A to  L in  the  second  block  to 
them. 

Providing  for  the  able  pupil 

If  the  playing  board,  fraction  cards,  and  markers 
suggested  for  Activity  40,  “Fraction  race,”  have  been 
made  and  have  been  used  to  practice  the  addition  of 
fractions  and  mixed  numbers,  the  same  materials  may 
be  used  and  the  game  adapted  to  the  subtraction  of 
fractions  and  mixed  numbers.  (For  a description  of 
the  materials,  see  page  379.) 

In  the  subtraction  version  of  the  game,  the  children 
try  to  move  their  markers  on  the  number  line  from 


I!  4 to  0 by  subtracting  the  fraction  on  one  card  at  a 
i time.  As  usual,  7 cards  are  distributed  to  each  of  2,  3, 
or  4 players.  The  first  player  draws  a card  from  the 
top  of  the  pile  and  tries  to  subtract  the  fraction  shown 
on  one  of  his  cards  from  4 so  that  the  remainder 
equals  one  of  the  places  marked  on  the  line  on  the 
board.  He  will,  of  course,  try  to  use  a fraction  card 
that  moves  his  marker  the  farthest.  He  moves  his 
marker  to  that  place,  puts  down  the  card  with  the 
fraction  he  subtracted  in  front  of  him,  and  explains 
his  answer  to  the  other  players.  Each  player  should 
have  scratch  paper  and  pencil  available  so  that  he  can 
1 figure  his  own  moves  and  verify  those  of  his  competi- 
tors. Anyone  so  checked  and  found  to  be  in  error 
; loses  his  play  and  cannot  move  his  marker  that  round. 
After  moving  his  marker,  the  first  player  then  dis- 
cards one  card  from  his  hand.  If  he  cannot  make 
a play,  he  simply  discards. 

Each  player  in  turn  does  the  same  thing.  On  the 
I second  time  around,  the  player  must  subtract  one 
' of  his  fractions  from  the  number  at  the  point  where 
i:  his  marker  is.  For  example,  if  he  reached  the  3% 
j mark  the  first  round,  then  he  must  subtract  from 
I 3%  on  the  second  round,  and  so  on.  The  round  is 
I over  when  a player’s  marker  rests  at  0.  His  final  an- 
i swer  must  be  exactly  0.  The  round  is  also  over  when 
I one  player  has  put  down  all  his  cards.  This  will  hap- 
I pen  more  often.  However,  this  does  not  mean  that 
I the  player  who  lays  down  all  his  cards  first  wins.  The 
^ winner  of  each  round  is  the  one  who  has  advanced 
I to  the  lowest  number.  Only  the  score  of  the  winner 
is  recorded  for  each  round.  A game  should  consist  of 
, five  rounds. 

I Helping  the  slow  learner 

I Slow  learners  will  have  to  be  watched  closely  to  de- 
[ termine  just  where  their  individual  weaknesses  lie. 
Give  them  help  by  discussing  proper  methods  with 
them,  then  have  them  restudy  the  original  lessons  in 
the  textbook,  and  finally,  let  them  engage  in  the  spe- 
I cial  activities  planned  to  give  them  practice. 

The  trouble  may  still  be  in  finding  common  de- 
nominators. Refer  them  again  to  the  lesson  on  pages 
I 160-162,  and  if  necessary,  to  the  one  on  replacing 
i fraction  numerals  by  equivalent  fraction  numerals, 

: pages  143-146.  Also  let  them  play  the  game,  “Finding 
I the  common  denominator”  (Activity  38,  page  378). 

If  the  difficulty  lies  in  borrowing  from  the  ones’ 
column  and  replacing  the  mixed  number  by  an  equiv- 
alent form  so  that  the  fractions  can  be  subtracted, 
j refer  the  pupils  to  the  lesson  on  page  185. 

If  reducing  fraction  numerals  to  simplest  form  is 
bothering  some  pupils,  have  them  look  again  at 
“Thinking  straight”  on  page  146.  Let  the  children  use 


objects  at  their  desks  or  work  with  the  ffannel  board 
wherever  possible.  Such  work  can  be  done  under  the 
supervision  of  an  able  pupil. 

196-197  Using  arithmetic 

Lesson  Briefs  for  this  lesson  are  on  pages  179-180. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson,  except  for  suggestions  for  the  able  pupils  and 
slow  learners. 

Providing  for  the  able  pupil 

An  activity  able  pupils  might  enjoy  involves  supply- 
ing mixed  numbers  to  complete  a magic  square.  The 
children  must  both  add  and  subtract  mixed  numbers 
in  working  with  this  activity.  See  Activity  41,  page 
380,  for  complete  details. 

Details  of  an  activity  for  pupils  who  can  read  music 
will  be  found  in  Activity  42,  page  381. 

Have  able  pupils  write,  for  a series  of  denomina- 
tors, fractions  that  differ  from  1 by  the  smallest  pos- 
sible fraction.  For  example,  they  could  write  14,  %,  %, 
%,  etc.,  or  2^6,  2%7,  etc. 

Helping  the  slow  learner 

Working  through  the  four  types  of  problem  situa- 
tions with  objects  may  help  the  slow  learners. 

Use  whatever  fractional  parts  you  have — felt  pieces 
on  the  ffannel  board,  or  fraction  pieces  made  of  con- 
struction paper  for  the  pupils’  individual  use.  For 
Problem  A,  for  example,  discuss  the  correctness  of 
the  equation  given  and  help  the  pupils  see  that  they 
do  not  know  what  has  been  subtracted  from  634.  Put 
down  634  disks  to  help  them  see  what  can  be  done. 
They  are  to  pretend  that  the  disks  are  bushels.  Dis- 
cuss the  fact  that  334  bushels  were  left  after  some 
bushels  were  planted,  and  that  if  the  group  of  334  is 
removed,  the  number  of  bushels  left  will  represent 
the  group  that  was  planted.  Ask  what  they  have  to  do 
to  remove  334  bushels  from  634  bushels.  They  should 
see  that  first  they  must  change  the  34  disk  into  fourths. 
Have  fractional  parts  available  so  that  this  change  can 
be  made.  From  the  6%  disks,  the  children  should  then 
be  able  to  remove  3 34  disks.  They  should  see  that  3 34 
disks  are  left,  representing  the  3 34  bushels  of  potatoes 
that  were  planted.  The  other  types  of  problem  situa- 
tions can  be  worked  through  in  much  the  same  way 
as  this  one. 

197  Checking  up 

Lesson  Briefs  for  this  lesson  are  on  pages  180-181. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 
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198-199  Side  trip 

Lesson  Briefs  for  this  lesson  ore  on  pages  181-183. 

Teaching  the  whole  class 

Page  198:  Before  you  begin  this  lesson,  make  a spe- 
cial effort  to  help  the  children  understand  that  the 
rotation  of  the  earth  is  from  west  to  east,  and  that 
although  the  sun  appears  to  move  across  the  sky  as 
though  it  were  going  around  the  earth  from  east  to 
west,  it  is  really  the  earth  that  is  moving.  It  may  be 
helpful  to  use  some  device  to  show  the  children  that 
the  rotation  of  the  earth  causes  part  of  its  surface  to 
be  turned  away  from  the  light  of  the  sun  while  part  of 
the  earth  is  toward  the  sun;  that  when  it  is  night  in 
one  place,  people  on  another  part  of  the  earth’s  sur- 
face have  daylight.  Some  children  may  already  have 
performed  such  experiments  as  holding  a flashlight 
beam  steady  (to  represent  the  sun)  while  slowly  turn- 
ing a globe  (to  imitate  the  rotation  of  the  earth)  to 
simulate  daylight  and  darkness  on  the  earth.  (Make  it 
clear  that  it  is  the  turning  of  the  earth  on  its  own 
axis  that  causes  day  and  night,  not  the  revolution  of 
the  earth  around  the  sun.)  To  help  the  children  under- 
stand that  the  apparent  motion  of  the  sun  is  an  il- 
lusion, you  can  discuss  other  illusions,  such  as  the 
sensation  of  passengers  in  a stationary  train  that  is 
being  passed  by  a moving  train.  (The  passengers  on 
the  stationary  train  know  they  are  not  really  moving, 
but  if  they  believe  the  evidence  of  their  eyes,  they 
feel  that  they  are  moving  past  a stopped  train.) 

When  you  are  sure  the  children  understand  why 
noon  cannot  occur  at  the  same  moment  everywhere 
on  the  earth,  direct  attention  to  the  map  and  discuss 
Exercises  A and  B.  Let  a pupil  read  the  time  shown 
on  each  clock,  starting  at  the  Pacific  Zone  and  going 
east.  Let  another  pupil  tell  what  the  time  difference 
is  between  each  clock  and  the  next  one  directly  to  the 
east.  Then  let  another  child  start  with  the  clock  in  the 
Atlantic  Zone  and  read  the  times  shown  on  the  clocks 
going  westward.  Let  someone  tell  what  happens  to 
clock  time  as  you  go  from  east  to  west.  Ask  another 
pupil  to  tell  what  the  difference  in  time  is  between  San 
Francisco  and  New  York.  Then  have  the  pupils  read 
Exercise  C.  Let  someone  volunteer  the  answer.  Have 
Exercises  D,  E,  and  F discussed. 

Two  children  at  a time  might  then  participate  in 
a “long  distance  telephone  call”  activity.  The  rest  of 
the  class  can  “listen  in”  and  be  ready  to  correct  any 
mistakes.  The  child  pretending  to  place  the  call  tells 
what  city  he  is  in  and  what  city  he  is  calling.  He  then 
tells  what  time  it  is  in  his  city  and  asks  for  the  correct 
time  at  that  moment  in  the  city  he  is  calling.  The 
332  other  child  gives  this  information. 


In  discussing  Exercise  G,  you  can  tell  the  children 
that  in  the  years  at  the  beginning  of  the  eighteen 
hundreds,  each  community  did  have  its  own  time, 
based  on  the  position  of  the  sun  overhead.  Through 
appropriate  questions,  let  the  children  discover  that 
as  long  as  people  stayed  near  home  and  had  little 
communication  with  other  communities,  wide  varia- 
tions in  local  time  did  not  matter,  but  that  when  rail- 
roads were  built  and  people  began  traveling  on  them, 
it  was  necessary  to  know,  for  example,  not  only  what 
time  a train  would  leave,  but  also  what  time  it  would 
arrive  at  its  destination.  It  might  interest  children  to 
know  that  before  time  was  standardized,  some  rail- 
road timetables  had  to  list  68  different  kinds  of  local 
time! 

Page  199:  Many  adults  are  confused  about  the 
precise  limits  of  the  a.m.  and  p.m.  hours.  (This  may 
be  caused  in  part  by  the  fact  that  there  really  was  a 
period  when  noon  was  considered  to  be  the  beginning 
of  the  new  day.)  Explain  that  now  there  is  an  inter- 
national agreement  about  when  the  day  is  considered 
to  begin  and  end,  so  that  we  know  what  we  are  talking 
about  when  we  describe  any  particular  hour. 

Because  many  persons  erroneously  think  of  the 
hours  of  darkness  as  being  entirely  p.m.  hours,  and 
the  hours  of  daylight  as  being  entirely  a.m.  hours,  you 
should  pay  special  attention  to  the  proper  use  of  these 
terms.  If  you  like,  you  can  explain  that  these  letters 
are  abbreviations  for  Latin  words  that  stand  for  “be- 
fore noon”  {ante  meridiem)  and  “after  noon”  {post 
meridiem) . Explain  that  the  a.m.  hours  are  those  be- 
tween midnight  and  noon,  and  let  a child  name  them. 
Then  explain  that  the  p.m.  hours  are  those  between 
noon  and  midnight,  and  let  another  child  name  these 
hours.  Since  midnight  may  be  thought  of  as  either 
the  end  of  the  old  day  or  the  beginning  of  the  new 
one,  and  noon  may  be  thought  of  as  either  the  end  of 
the  morning  or  the  beginning  of  the  afternoon,  have 
children  avoid  using  a.m.  and  p.m.  in  distinguishing 
between  noon  and  midnight.  Tell  them  to  say  “Twelve 
noon”  and  “Twelve  midnight.” 

Let  someone  tell  why  we  need  such  expressions  as 
“a.m.”  and  “p.m.”  to  distinguish  time  before  noon 
from  time  after  noon.  Then  you  might  ask,  “Would 
it  be  easier  to  express  time  if  the  figures  we  use  on 
the  clock  did  not  have  to  do  double  duty?”  A ques- 
tion such  as  this  could  lead  into  a discussion  of  the 
24-hour  method  of  expressing  time  and  the  fact  that 
four  figures  are  used  to  express  time  in  this  system. 
Show  the  pupils  how  this  method  avoids  misunder- 
standing, particularly  at  midnight,  since  2400  is  used 
to  express  the  end  of  the  old  day,  while  0000  is  used 
to  express  the  beginning  of  the  new  day — even  though 


both  events  are  shown  simultaneously  on  the  face  of 
a clock.  After  you  have  explained  the  24-hour  sys- 
tem, perhaps  you  might  have  the  pupils  make  charts 
i with  information  on  them  similar  to  this : 


1 minute  before  midnight  2359 

Midnight,  end  of  old  day  2400 

Midnight,  start  of  new  day  0000 

1 minute  past  midnight  0001 

30  minutes  past  midnight  0030 

59  minutes  past  midnight  0059 

First  hour  after  midnight  0100 

10  hours  after  midnight  (10  a.m.)  1000 

1 minute  before  noon  1159 

Noon  1200 

1 minute  past  noon  1201 


In  explaining  how  “daylight-saving”  time  works, 
let  the  children  think  of  a working  day  from  9 a.m. 
to  5 p.M.  (Standard  Time).  Ask  if  it  is  light  at  9 a.m. 
in  summer.  Ask  when  it  begins  to  get  dark.  Explain 
ij  that  if  the  clocks  are  set  ahead  in  summer,  the  span 
! of  hours  from  9 a.m.  to  5 p.m.  occurs  in  full  sunlight, 
i since  these  “daylight-saving”  hours  are  really  the 
I “standard”  hours  between  8 a.m.  and  4 p.m. 


Providing  for  the  able  pupil 

Able  pupils  can  look  up  the  time  zones  for  Hawaii 
and  Alaska,  and  work  out  the  time  difference  between 
cities  in  these  places  and  various  cities  in  the  United 
States  and  Canada.  They  may  also  find  the  time  differ- 
ences between  great  cities  of  the  world  and  key  points 
in  the  United  States  and  Canada.  (Pan  American  Air- 
ways supplies  a “time  selector”  device  on  request.) 

Able  children  may  enjoy  an  activity  such  as  the 
following.  Make  a set  of  cards  with  the  names  of  well- 
known  cities  in  the  United  States  and  Canada  on 
them.  (If  you  use  cities  not  shown  on  the  map  on 
page  198,  include  the  name  of  the  time  zone.)  To 
vary  the  activity,  some  cards  can  ask  for  “daylight- 
saving  time”  and  others  “standard  time.”  Let  each 
child  draw  five  cards.  The  child  then  writes  on  paper 
the  names  of  the  cities  on  his  cards  and  after  each 
the  time  it  is  at  that  moment  in  that  city,  based  on 
the  time  shown  by  the  clock  in  the  classroom. 

To  enrich  understanding  of  the  24-hour  method 
of  expressing  time,  able  children  could  practice  ex- 
pressing such  times  as  2:05  p.m.,  7:50  a.m.,  etc.,  in 
four  figures. 

The  able  pupils  can  make  a “Time  Board”  to  show 
the  correct  time  in  important  cities  of  the  world,  such 
as  Washington,  Honolulu,  London,  etc.,  when  it  is  1 
p.m.  in  their  own  community.  This  time  board  can  be 
made  with  real  alarm  clocks  or  with  paper  clocks  with 
movable  hands.  Each  clock  should  be  labeled  with 
the  name  of  the  city  whose  time  it  represents. 


200  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  pages  183-184. 

Expanded  Notes  other  than  provisions  for  able  pupils 
are  not  considered  necessary  for  this  lesson. 

Providing  for  the  able  pupil 

There  are  many  short  cuts  in  computing  that  the 
able  pupils  should  be  able  to  understand  and  use.  A 
few  of  these  short  cuts  are  described  below.  Discuss 
these  with  the  children  to  give  them  a starting  point 
for  thinking  up  other  methods. 

To  multiply  a number  by  25,  simply  multiply  the 
number  by  100  (that  is,  annex  2 zeros)  and  divide 
the  result  by  4.  For  25X36:  100X36  = 3600;  3600 
= 4 — 900.  Ask  the  children  why  this  short  cut  works 
[25=100^4]. 

To  multiply  a number  by  9 (or  99),  multiply  the 
number  by  10  (or  100)  and  then  subtract  the  original 
number  from  this  result.  For  9X85:  10X85  = 850; 
850-85  = 765;for  99X85:  100X85=8500;  8500- 
85  = 8415.  Why  this  short  cut  works  should  be  obvi- 
ous. 

To  multiply  a number  by  15,  first  multiply  the 
number  by  10  and  then  divide  this  result  by  2.  Next 
add  this  new  number  to  the  first  answer.  For  15  X 
24:  10X24  = 240;  240^2=120;  240+120  = 360. 

Show  children  a procedure  for  multiplying  any  two- 
figure  number  by  11.  You  know  your  answer  is  most 
likely  to  have  three  figures.  To  multiply  45  by  11, 
think  of  the  4 and  the  5 in  45  as  the  first  and  last 
figures  in  the  3-figure  answer.  Then  find  the  sum  of  4 
and  5,  the  figures  in  45.  Use  the  sum,  9,  as  the  middle 
figure  of  the  answer.  Thus  11X45  = 495.  To  multi- 
ply 87  by  11,  think  of  the  8 and  the  7 as  the  first  and 
last  figures  in  the  3-figure  answer.  Then  find  the  sum 
of  8 and  7 to  get  the  middle  figure  in  the  answer.  Use 
the  5 from  the  sum  15  as  the  middle  figure.  The  1 of 
15  must  be  added  to  8,  the  first  tentative  figure  in  the 
answer.  The  answer  is  957.  Encourage  the  children 
to  multiply  87  by  1 1 in  the  usual  way  and  to  use  their 
work  to  explain  why  the  “trick”  works. 

201-202  Checking  up 

Lesson  Briefs  for  this  lesson  are  on  pages  185-186. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 

203  Keeping  skillful 

Lesson  Briefs  for  this  lesson  are  on  page  187. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


Expanded  notes  198-203 


CHARTING  THE  COURSE 

Estimating  the 
quotient 

One  of  the  reasons  that  the  process  of  long  division  is 
considered  difficult  is  that  it  is  continually  necessary  to 
estimate  partial  quotients.  The  method  of  teaching  long 
division  that  is  presented  in  the  Seeing  Through  Arith- 
metic program  not  only  emphasizes  understanding  the 
process  as  a w'hole,  but  also  makes  it  unnecessary  for 
the  pupil  to  find  the  maximum  quotient  at  each  step 
before  he  can  proceed  to  the  next  step.  Then  the  pupil 
is  shov/n  gradually  hov^  to  estimate  the  partial  quotient 
figure  so  that  the  amount  of  work  required  appears  to 
be  shorter.  Thus  pages  77  and  91  of  Seeing  Through 
Arithmetic  5 give  some  helpful  suggestions  about  esti- 
mating the  quotient,  and  pages  204-206  help  the 
pupil  to  refine  a technique  for  this  purpose.  Actually, 
the  amount  of  work  saved  is  less  than  it  appears  to  be 
because  much  thinking  and  mental  computation  are 
expended  on  estimating  the  quotient.  This  fact  provides 
an  additional  justification  for  the  organization  outlined 
above  in  which  the  technique  of  estimating  the  quotient 
is  subordinated  to  more  fundamental  features  of  the 
complete  process. 

All  techniques  of  estimating  the  quotient  are  based 
upon  the  “rounding  off  of  the  dividend  and  the  di- 
visor, but  this  fact  is  not  always  made  clear  to  the  pupil. 
Now  the  “rounding  off  of  numbers  is  an  important 
idea  in  its  own  right  and  has  many  uses  other  than  esti- 
mating the  quotient.  For  this  reason,  and  also  because 
an  understanding  of  “rounding  off  is  essential  for  un- 
derstanding the  technique  of  estimating  the  quotient. 
Seeing  Through  Arithmetic  5 explains  a technique  in 
terms  of  “rounding  off."  Formal  rules  such  as  those 
334  associated  in  the  past  with  the  techniques  commonly 


called  “the  apparent  quotient  method"  and  the  ‘‘in- 
crease-by-one  method”  are  not  taught  in  this  book  be- 
cause they  are  not  needed. 

In  Seeing  Jhrough  Arithmetic  5,  the  pupil  is  first 
taught  how  to  round  numbers  up  and  down.  For  ex- 
ample, 285,  when  rounded  to  the  next  higher  hundred, 
is  replaced  by  300,  and  in  this  example  300  is  also  the 
nearer  hundred.  When  rounded  to  the  lower  hundred, 
285  is  replaced  by  200.  With  these  ideas  in  mind,  the 
pupil  is  shown  how  an  example  such  as  180-^30  may 
be  replaced  by  18-^3.  He  is  then  in  a position  to  un* 
derstand  the  technique  of  estimating  the  quotient  in  a 
division  example  such  as  64,895-i-871. 

In  Seeing  Through  Arithmetic  5,  the  pupil  is  taught 
to  round  the  divisor  upward.  In  the  example  above,  871 
is  mentally  replaced  by  900.  As  in  all  techniques  in 
common  use,  the  dividend  is  rounded  down.  Thus,  the 
dividend  64,895  is  replaced  by  63,000  because  this  num- 
ber is  divisible  by  900.  These  replacements  reduce  the 
problem  to  an  easier  one  whose  quotient  can  be  found 
mentally,  and  this  quotient  is  then  used  to  carry  on  the 
division  process  with  the  original  numbers  by  the  meth- 
ods taught  earlier. 

This  technique  has  the  following  features  in  its  favor. 
First,  it  yields  the  true  quotient  more  frequently  than  the 
techniques  of  rounding  the  divisor  down.  Second,  if  the 
estimated  quotient  is  not  the  true  quotient,  it  is  always 
smaller  than  the  true  quotient.  Consequently,  no 
erasures  are  necessary  and  division  computation  by  the 
method  taught  in  this  book  can  proceed  without  inter- 
ruption. Third,  this  technique  avoids  the  necessity  of 
teaching  certain  auxiliary  “rules"  that  must  be  applied 
in  special  cases  that  arise  when  other  techniques  are 
used.  It  is,  therefore,  what  is  often  referred  to  as  a 
“one-rule”  technique.  It  is,  in  fact,  more  genuinely 
deserving  of  this  designation  than  other  techniques  be- 
cause the  auxiliary  rules  mentioned  above  are  not 
necessary. 

Research  and  experience  show  that  in  actual  practice 
children  and  adults  use  a wide  variety  of  techniques  for 
estimating  the  quotient.  The  authors  of  Seeing  Through 
Arithmetic  5 do  not  expect  children  in  the  earlier  stages 
of  learning  long  division  to  master  an  efficient  or  "ma- 
ture” technique.  Instead,  the  primary  objective  is  a 
good  understanding  to  which  skill  may  gradually  be 
added.  Techniques  of  estimating  quotients  will  be  fur- 
ther developed  in  Book  6.  The  objective  is  to  enable 
the  child  to  be  resourceful. 


I , 

i 204  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  pages  188-189. 

j Expanded  Notes  are  not  considered  necessary  for  this 
lesson.  See  “Charting  the  Course”  on  page  334. 

205-206  Thinking  straight 

I 

\ I Lesson  Briefs  for  this  lesson  ore  on  pages  189-191. 

j ; Expanded  Notes  are  not  considered  necessary  for  this 
j ' lesson. 

207-208  Using  arithmetic 

' ! Lesson  Briefs  for  this  lesson  ore  on  pages  191-192. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 

' 209  Keeping  skillful 

I Lesson  Briefs  for  this  lesson  are  on  page  193. 


Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


The  remainder  in  a division  example  can  always  be 
used  to  form  a fraction,  but  the  number  so  obtained  is 
: not  always  meaningful.  In  Seeing  Through  Arithmetic  5, 
! the  interpretation  of  the  remainder  is  carefully  taught 
to  help  pupils  avoid  answers  which  are  not  sensible. 

' Pages  105  and  106  are  devoted  to  examples  in  which 
I the  remainder  can  in  some  cases  be  used  to  round  off 
|j  the  answer  to  a whole  number.  Pages  210-214  show 

I pupils  how  the  remainder  may  in  other  situations  be 
used  to  form  a fraction,  and  they  help  him  to  develop 

I 


judgment  as  to  when  this  is  or  is  not  a sensible  thing 
to  do. 

The  way  a remainder  is  used  depends  solely  upon  the 
problerh  situation  from  which  the  need  for  a division 
comes.  If  the  situation  involves  objects  that  can  be 
partitioned  into  fractional  parts,  the  remainder  is  often 
used  to  form  a fraction.  Two  boys  may  share  1 1 candy 
bars  equally  if  each  takes  5^  bars.  However,  if  three 
girls  have  16  balloons,  it  is  not  sensible  to  share  them 
equally;  to  offer  5^  balloons  as  an  answer  to  such  a 
problem  reveals  a lack  of  attention  to  and  understand- 
ing of  the  situation.  The  common  practice  of  instructing 
children,  as  soon  as  they  have  studied  fractions,  to  use 
the  remainder  to  form  a fraction  is  not  good  teaching. 
Instead,  children  should  be  taught  to  treat  the  remainder 
in  ways  appropriate  to  the  situation  and  in  common- 
sense  fashion. 

Teachers  should  be  aware  of  the  fact  that  competent 
writers  sometimes  use  remainders  in  ways  that  are  not 
easily  interpreted.  Averages  are  an  example,  and  one 
may  see  in  print  statements  such  as  “the  average  num- 
ber of  persons  was  91 .3."  A common-sense  interpretation 
would  demand  that  this  answer  be  expressed  as  91. 
However,  these  exceptions  to  “common-sense"  expres- 
sions that  arise  in  statistical  and  similar  applications 
need  not  be  discussed  with  children  at  this  stage  of 
their  learning. 


210-212  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  194-196. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 

Overview 

Be  sure  to  read  the  “Charting  the  Course,”  which  pre- 
cedes, so  that  all  of  the  implications  of  this  lesson  are 
understood.  Note  that  the  thinking  which  the  child 
must  do  in  making  the  fraction  in  the  quotient  differs 
for  the  two  divisive  situations.  In  one,  page  210,  the 
object  is  divided.  In  the  other,  page  211,  remaining 
objects  form  a fraction  of  a unit. 

213-214  Exploring  problems 

Lesson  Briefs  for  this  lesson  are  on  pages  196-197. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


Expanded  notes  204-214 


Among  the  problems  in  which  arithmetic  is  used  per- 
haps no  types  are  more  important  than  those  that  in- 
volve rate.  For  example,  suppose  candy  bars  are  priced 
at  10^  for  3 bars.  Kathy  wants  to  buy  6 bars.  How  much 
will  she  have  to  pay  for  6 bars?  In  this  example  the 
rate,  which  is  10^  per  3 bars,  is  given.  The  problem  calls 
for  finding  the  cost  of  6 bars  at  this  known  rate.  Teach- 
ers should  recall  that  the  meaning  of  rate  and  problems 
in  which  the  rate  was  to  be  expressed  in  symbols  were 
introduced  earlier  on  pages  112-118  of  Seeing  Through 
Arithmetic  5.  Pages  215-220  show  pupils  how  to  deal 
with  situations  in  which  the  rate  is  known,  but  is  to  be 
expressed  in  different  terms. 

Traditionally,  problems  such  as  the  example  above 
have  usually  been  taught  as  “multiplication  problems.” 
One  common  instructional  procedure  (the  “method  of 
unitary  analysis”)  is  to  tell  the  pupil  something  like  the 
following:  “First,  find  the  cost  of  1 candy  bar.  Divide 
10  by  3.  One  candy  bar  would  cost  3i^.  To  find  the 
cost  of  6 candy  bars,  multiply  3^  by  6.  Then  6X3^^  = 
20(?,  which  is  the  cost  of  6 candy  bars.” 

Another  procedure  is  to  tell  the  pupil  something  like 
the  following:  “The  candy  is  priced  at  10<C  for  3 bars. 
Kathy  wants  6 bars;  6-i-3  = 2,  so  Kathy  wants  to  buy 
two  times  as  many.  Then  2X10^  = 20^,  which  is  the 
cost  of  6 bars.” 

It  should  be  noted  that  these  instructional  procedures 
are  highly  verbal  and  consist  principally  of  giving  a 
set  of  rules.  After  solving  many  examples  of  this  type 
in  one  of  these  ways,  most  pupils  become  able  to  deal 
with  such  problems  when  they  arise.  However,  usually 
336  pupils  do  not  understand  the  basic  principle  involved  or 


recognize  that  its  generality  extends  far  beyond  prob- 
lems of  buying. 

In  the  example  above,  and  others  of  the  same  general 
type,  the  idea  of  rate  is  basic.  The  rate  is  known  and 
is  expressed  by  writing  a pair  of  numerals  as  a ratio. 
The  problem  requires  this  same  rate  to  be  expressed 
by  another  pair  of  numerals,  and  one  of  these  is  also 
known.  The  other  member  of  the  pair  is  not  known,  and 
must  be  found.  In  general,  two  “steps”  are  required.  In 
one  of  them  the  process  of  division  is  used.  In  the  other, 
the  process  of  multiplication  is  used. 

Reference  again  to  the  specific  example  above,  and 
to  pages  215-220  of  Seeing  Through  Arithmetic  5,  will 
make  this  clear.  The  rate  in  the  example  is  expressed 
by  the  ratio  10/3.  In  the  new  form,  the  cost  term  is  at 
first  unknown  and  may  be  temporarily  represented  by 
n.  The  number  of  bars  is  6,  so  the  new  ratio  is  n/6. 
Both  ratios  must  express  the  same  rate,  so  10/3  = n/6. 
Here,  alternative  procedures  may  be  used  to  find  n. 

One  procedure  that  is  valid  mathematically  but  is  too 
advanced  for  use  at  this  grade  level,  is  to  replace  the 
ratio  10/3  by  an  equivalent  ratio  in  which  the  second 
term  is  1.  To  accomplish  this,  both  10  and  3 may  be 
divided  by  3,  and  the  result  is  the  ratio  3^/1.  Then 
3^/1  =n/6,  and  to  find  n,  the  ratio  3^/1  is  rfeplaced 
by  an  equivalent  ratio  in  which  the  denominator  is  6. 
To  accomplish  this,  both  3i  and  1 may  be  multiplied 
by  6,  and  the  result  is  the  ratio  20/6.  Therefore,  n = 20. 
This  is  the  basis  of  the  “method  of  unitary  analysis.” 

It  can  hardly  be  overemphasized  that  the  traditional 
presentation  of  this  method  consists  of  a sequence  of 
rules  for  short  cuts.  The  apparently  greater  simplicity 
of  such  “explanations”  is  a consequence  of  their  failure 
really  to  explain  the  procedure  in  a fundamental  way. 
The  truth  of  this  statement  is  likely  to  be  more  apparent 
to  pupils  than  to  teachers  who,  through  long  experience 
with  the  short-cut  explanation,  have  come  to  believe 
they  understand  it. 

The  second  procedure  is  shorter.  It  makes  no  attempt 
to  replace  the  ratio  10/3  by  an  equivalent  ratio  in  which 
the  second  term  is  1.  This  step  is  unnecessary.  Instead, 
since  10/3  = n/6,  the  idea  is  merely  to  replace  10/3  by 
an  equivalent  ratio  whose  second  term  is  6.  Both  the 
first  term  10  and  the  second  term  3 must  be  multiplied 
by  the  same  number.  This  number  is  found  by  dividing 
6 by  3.  When  the  result,  2,  is  used  as  a multiplier,  the 
equivalent  ratio  is  20/6,  which  shows  that  n = 20.  This 
is  the  basis  of  the  “2  times  as  many”  short  cut. 


Seeing  Through  Arithmetic  5 uses  this  second  pro- 
cedure and  provides  a full  explanation  of  it  so  that 
I children  can  understand.  The  authors  believe  that 
i "short  cuts"  and  verbal  rules  are  not  conducive  to  the 
development  of  understanding,  and  these  have  been 
avoided  throughout  the  initial  presentations. 

Similar  procedures  are  follov/ed  when  the  problem 
situation  involves  a comparison.  The  solution  of  prob- 
! lems  of  this  type  is  explained  in  detail  on  pages  221- 
I 226  of  Seeing  Through  Arithmetic  5.  For  example,  sup- 
pose "John  earns  25^  a day,  and  Bob  earns  15tf  a day. 
When  John  has  earned  $1.25,  how  much  will  Bob  have 
earned?”  (See  page  221.)  In  this  example  the  ratio 
25/15  expresses  the  comparison  of  the  amount  John 
earns  in  a day  with  the  amount  Bob  earns  in  a day. 
This  ratio  must  be  replaced  by  one  in  which  the  first 
I term  is  125  and  the  second  term  is  unknown,  or  125/n. 
i As  in  the  rate  problems,  a multiplier  must  be  found  by 
I division,  and  in  this  example,  it  is  5.  Then  5X25=125 
!■  and  5X15=75,  so  the  new  ratio  is  125/75.  This  shows 
I that  n = 75,  which  is  the  amount  Bob  will  have  earned. 
The  solution  consists  of  expressing  the  same  comparison 
[ with  different  numerals. 

Finally,  these  procedures  also  apply  to  problems  of  a 
] type  which  has  long  been  included  in  arithmetic  pro- 
! grams.  The  following  is  an  example.  "Sally  found  16 
1 shells,  and  Kathy  found  8 shells.  Sally  found  how  many 
I times  as  many  shells  as  Kathy?”  (See  page  227  of 
I Seeing  Through  Arithmetic  5.)  Basically,  this  is  not  a 
!!  different  type  of  problem,  but  "times  as  man/”  is  a 
'j  form  of  verbal  expression  associated  with  the  use  of 
a particular  ratio  to  express  a comparison — namely,  a 
i ratio  whose  second  term  is  1.  In  the  example,  the  ratio 
!j  16/8  expresses  the  comparison  of  the  number  of  Sally’s 
I'  shells  with  the  number  of  Kathy’s  shells.  This  ratio  may 
|;  be  replaced  by  another  whose  second  term  is  1.  Tempo- 
I'  rarily,  this  new  ratio  may  be  expressed  as  n/1.  Since 
i 16/8=n/l,  the  problem  can  be  solved  by  dividing  both 
'!  16  and  8 by  8.  This  yields  the  equivalent  ratio  2/1, 
which  shows  that  n = 2.  The  new  ratio  means  that  Sally 
i found  2 shells  for  each  shell  that  Kathy  found.  It  has 
become  customary  to  state  this  in  a modified  form  by 
saying  “Sally  found  2 times  as  many  shells  as  Kathy." 
Pages  227-230  of  Seeing  Through  Arithmetic  5 pro- 
vide experiences  to  help  pupils  understand  and  learn  to 
solve  such  problems. 

It  is  important  to  note  that  the  methods  outlined 
1 above  serve  to  unify  or  bring  under  one  fundamental 


procedure  several  types  of  problems  that  have  usually 
been  taught  separately.  Although  the  details  differ  from 
example  to  example,  the  basic  ideas  are  the  same 
throughout.  Moreover,  these  same  basic  ideas  will  be 
essential  for  work  in  later  grades  when  problems  requir- 
ing the  multiplication  or  division  of  fractions  are  taught. 
The  methods  used  in  Seeing  Through  Arithmetic  5 are 
not  chosen  because  they  may  seem  novel  or  different 
to  those  familiar  with  traditional  arithmetic  instruction. 
On  the  contrary  they  are  chosen  and  presented  solely 
because  they  are  fundamental  and  in  spite  of  their 
novelty  at  this  level. 

The  introduction  of  these  fundamental  ideas  at  the 
points  where  they  are  first  needed  will  keep  arithmetic 
from  becoming  merely  a collection  of  short  cuts  learned 
by  drill  methods. 


215-220  Exploring  problems 

Lesson  Briefs  for  this  lesson  are  on  pages  198-201. 

Overview 

The  concept  of  rate  may  be  applied  to  many  kinds  of 
problems  in  the  arithmetic  of  everyday  life.  Hence 
the  writing  of  ratios  to  express  rates  and  then  using 
these  ratios  to  solve  problems  is  a very  useful  mathe- 
matical technique.  But  all  too  frequently  children 
have  been  given  little  or  no  help  in  learning  to  solve 
rate  problems,  except  that  they  have  been  taught  to 
treat  these  problems  in  general  as  multiple-step  prob- 
lems. They  have  rarely  been  given  a mathematical 
procedure  that  applies  to  all  rate  situations. 

It  should  be  noted  that  in  all  rate  problems,  two 
ratios,  both  expressing  the  same  rate,  are  involved. 

Of  the  four  terms  in  these  two  ratios,  one  term  is 
unknown,  and  its  value  must  be  found  by  computa- 
tion. Examination  of  pages  215-220  in  the  pupils’ 
book  will  show  how  equal  ratios  are  written  to  de- 
scribe a problem  situation  and  how  the  computation 
for  finding  the  value  of  n is  performed.  Since  the 
children  have  already  had  experience  in  writing  ratios 
to  express  rates  and  in  finding  the  missing  term  in  a 
pair  of  equal  ratios,  the  only  really  new  thing  in  this 
lesson  is  the  writing  of  the  proper  equation.  (Note 
that  equations  of  the  type  used  in  these  situations 
[10/3=n/6]  are  ^frequently  referred  to  as  “propor- 
tions.”) 

Keep  in  mind  (and  emphasize  throughout  the 
teaching)  that  it  does  not  matter  which  of  the  two 
numbers  involved  in  a rate  has  its  numeral  used  as  the 
first  term  in  the  ratio.  However,  once  the  first  ratio  337 
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has  been  established,  then  the  relationship  determined 
by  the  position  of  the  terms  must  be  maintained  when 
the  second  ratio  is  written. 

Teaching  the  whole  class 

Page  215:  Before  proceeding  with  the  work  on  this 
page,  you  may  wish  to  review  briefly  the  changing  of 
ratios  to  equivalent  forms.  Write  a ratio  such  as  3/4 
on  the  board.  Ask  the  children  to  think  of  this  ratio 
as  expressing  a rate  and  to  give  concrete  examples  of 
such  a rate  (3(^  for  4 lollipops,  for  example).  Then 
write  the  equation  3/4  = 6//i  on  the  board.  Get  some- 
one to  explain  what  6/n  expresses  [a  ratio  equal  to 
the  ratio  3/4,  but  with  one  term  unknown].  Let  some- 
one explain  how  to  find  the  missing  numeral.  Then 
interpret  the  completed  equation  in  terms  of  the  orig- 
inal problem.  Thus,  3/4  = 6/8  can  be  interpreted  as 
meaning  that,  at  the  rate  of  3^  for  4 lollipops,  6<l; 
would  buy  8 lollipops  or  that  the  rate  of  3^  per  4 
lollipops  is  the  same  as  per  8 lollipops. 

Now  direct  attention  to  the  problem  and  Picture 
A.  First  get  the  children  to  state  the  rate.  Then  have 
them  explain  what  the  10  and  the  3 stand  for  in  the 
ratio  10/3.  Get  them  to  see  that  they  must  find  an- 
other ratio  to  express  this  rate  and  that  6 must  be  a 
term  of  this  new  ratio. 

Direct  attention  to  the  text  opposite  Picture  B. 
Get  the  children  to  see  that  in  the  new  ratio  the  cost 
(as  yet  unknown)  is  written  above  the  6,  which  stands 
for  the  number  of  bars.  They  should  understand  that 
the  original  rate  could  have  been  expressed  as  the 
ratio  3/10,  but  that  then  the  new  equal  ratio  would 
have  to  be  6/n. 

Emphasize  that  when  the  numeral  that  replaces 
n is  known,  it  will  be  a numeral  that  will  make  n/6 
equal  to  10/3. 

Page  216:  Point  out  in  Picture  C the  2 groups  of 
3 bars  that  make  the  6 bars  Kathy  wants  to  buy.  In 
the  equation  at  the  right  it  can  be  seen  that  3 can  be 
multiplied  by  2 to  get  6.  Now  get  the  children  to  see 
how  Picture  D,  the  accompanying  equation,  and  the 
text  show  that  since  3 can  be  multiplied  by  2 to  get 
6,  the  upper  term  in  10/3  must  also  be  multiplied  by 
2 to  find  the  numeral  that  replaces  n.  Be  sure  the 
children  realize  that  the  20  in  the  new  ratio  repre- 
sents 20^,  just  as  the  10  in  10/3  represents  10^. 

Play  money  and  objects  representing  candy  bars 
can  be  used  to  demonstrate  this  situation  and  its  solu- 
tion. A pupil  should  match  a group  of  10  pennies  to 
each  group  of  3 candy  bars.  As  an  additional  activity, 
you  might  ask  someone  to  find  out  how  much  9 candy 
bars  would  cost,  at  the  rate  of  3 bars  for  10^,  again 
using  play  money  and  objects.  When  the  answer  has 
338  been  found,  ask  another  child  to  write  an  equation 


that  describes  the  situation  on  the  board  and  then  tell 
how  he  would  find  the  numeral  that  replaces  n. 

The  problem  in  the  second  “See”  step,  at  the  bot- 
tom of  the  page,  also  involves  a rate.  Now,  however, 
the  children  are  to  find  the  cost  when  the  number  of 
bars  of  soap  is  fewer  than  the  number  given  in  the 
original  ratio.  Have  a child  relate  Picture  A to  the 
problem  and  to  the  ratio  60/8. 

Page  217:  Discuss  the  new  ratio  with  the  children. 
Since  in  the  original  ratio  the  cost  is  the  upper  term, 
in  the  equivalent  ratio  the  cost  must  again  be  the 
upper  term,  and  the  2,  which  stands  for  the  number 
of  bars  is  written  below  the  line. 

Get  the  children  to  explain  that  the  equation 
60/8=rt/2  is  correct  for  this  problem  because  the 
two  ratios  express  the  same  rate. 

Next  discuss  the  solution  of  the  equation  in  the 
“Compute”  step.  Point  out  that  since  the  problem 
asked  for  the  cost  of  2 bars,  it  will  be  helpful  to  think 
of  the  8 bars  as  divided  into  4 groups  of  2 bars.  And, 
since  the  rate  for  2 bars  is  the  same  as  the  rate 
for  8 bars,  it  is  possible  to  think  of  the  cost  as  also 
divided  by  4.  Picture  D shows  that  604  can  be  divided 
into  4 equal  groups  of  15^  and  that  each  15^^  can  be 
matched  to  one  of  the  four  groups  of  bars.  In  the 
equation,  discuss  the  fact  that  since  the  2 is  found  by 
dividing  8 by  4,  the  60  also  must  be  divided  by  4,  and 
thus  n=15.  The  children  should  interpret  this  15  as 
154  and  realize  that  the  rate  of  8 bars  for  60^  is  the 
same  rate  as  2 bars  for  15^^.  In  other  words,  the  cost 
of  2 bars  is  154- 

A pupil  may  demonstrate  the  solution  of  this  prob- 
lem with  play  money  and  objects.  You  can  also  let 
an  able  pupil  find  the  cost  of  4 bars  of  soap  at  the 
rate  of  8 bars  for  60 4.  He  should  divide  the  objects 
into  2 groups  of  4 bars.  Then  he  should  separate  the 
money  into  2 equal  groups  to  find  that  4 bars  would 
cost  304- 

Page  218:  Have  the  problem  at  the  top  of  this  page 
read  and  Picture  A examined.  The  children  should  be 
able  to  explain  why  19  and  57  are  the  upper  terms  of 
the  equal  ratios  and  2 and  n are  the  lower  terms. 

Picture  B shows  that  it  takes  three  groups  of  19^ 
to  use  up  the  total  514-  Then,  by  matching  a group  of 
2 grapefruit  to  each  group  of  19^,  the  total  number 
of  grapefruit  bought  (6)  is  found.  Since  19  can  be 
multiplied  by  3 to  get  57  in  the  equation,  the  2 has 
to  be  multiplied  by  3,  also. 

In  the  problem  at  the  bottom  of  the  page,  let  the 
children  answer  the  questions  in  the  text  about  the 
equation.  Ask  the  class  how  they  know  that  fewer 
cans  can  be  bought  for  38^  than  for  164,  if  the  rate 
remains  the  same. 


Page  219:  Get  the  pupils  to  explain  why,  in  Pic- 
ture B,  the  76^  is  separated  into  groups  of  38^.  They 
should  be  able  to  infer  now  that  the  cans  have  to  be 
separated  into  2 equal  groups  and  that  there  will  be 
3 cans  in  each  group.  Discuss  the  corresponding  com- 
putation that  must  be  performed  to  find  the  value  of 
n in  the  equation. 

Each  of  the  remaining  problems  on  this  page 
should  be  discussed.  Be  sure  that  the  pupils  can  ex- 
plain what  each  numeral  or  letter  stands  for  in  each 
equation.  They  should  be  able  to  justify  their  choice 
of  a multiplier  or  divisor  in  each  case.  Have  them  ex- 
press each  answer  as  a rate  (325  mi.  per  10  hr.,  for 
example).  In  Problem  D be  sure  the  pupils  under- 
stand that  the  140  in  the  original  ratio  means  140 
cents  and  that  the  answer,  35,  represents  cents. 

Page  220:  Two  equations  are  shown  for  each  of 
1 the  first  four  problems  on  this  page.  Discuss  with  the 
children  why  either  of  the  two  equations  can  be  used, 
but  stress  that  in  each  case  the  arrangement  of  the 
data  in  the  second  ratio  must  correspond  to  the  ar- 
rangement used  for  the  first  ratio.  Let  children  take 
turns  explaining  each  equation  and  finding  the  miss- 
I ing  term. 

|l  Assign  Problems  I to  O as  written  work  for  all  the 
I children.  (Problem  P should  be  assigned  only  to  the 
i more  able  children.)  Provide  answers  and  let  the 
! pupils  verify  their  work.  Give  individual  help  as 

I needed  and  discuss  with  the  class  those  problems  that 
caused  special  trouble. 

Providing  for  the  able  pupil 

Able  pupils  may  be  asked  to  bring  from  home  news- 
j paper  advertisements  in  which  merchandise  is  offered 
for  sale  at  a rate  of  more  than  1 item  for  a given 
price  (“2  heads  of  lettuce  for  25^,”  for  example). 

I Such  ads  can  be  cut  out  and  pasted  on  V'  x 5"  cards 
j'  and  problems  made  up  about  them.  Each  card  should 
i be  lettered  for  identification.  Then  the  pupils  may 
! exchange  cards  and  solve  one  another’s  problems. 

I However,  be  sure  to  examine  the  cards  before  they 
I are  used  to  make  sure  that  no  question  has  been  asked 
I that  involves  working  with  a fraction  or  that  involves 
I finding  how  much  one  item  will  cost. 

Encourage  the  pupils  to  use  the  full  set  of  four 
types  of  questions:  “How  much  will  6 cost  (at  2 for 
! 25^)?’’  “How  much  will  2 cost  (at  6 for  75^)?” 
1;  “How  many  can  I buy  for  $1.00  (at  2 for  25^)?” 
1 “How  many  can  I buy  for  154  (at  6 for  75^)?’’ 

A sample  card  is  shown  at  the  right  above, 
i Instruct  the  children  to  write  on  their  papers  the 
letter  that  identifies  the  card,  to  read  the  ad  and  the 
accompanying  question,  and  then  to  write  the  equa- 
I tion  and  solve  it. 

I' 
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Helping  the  slow  learner 

Give  the  slow  learners  many  opportunities  to  use 
objects  in  situations  involving  rates  and  then  finding 
equivalent  ratios  to  express  the  same  rates.  For  such 
activities  you  will  need  play  money  and  various  ob- 
jects, with  10  to  15  of  each  kind. 

Write  on  the  chalkboard  a phrase  to  describe  a rate 
and  ask  two  children  to  show  with  objects  the  rate 
expressed.  For  example,  if  you  wrote  “8  pieces  of 
candy  for  104”  they  should  show  the  following  with 
objects: 


Then  ask  pupils  to  show  this  rate  in  another  way  with 
objects.  For  example,  ask  them  to  show  the  number 
of  candies  that  could  be  bought  for  54,  or  for  204- 
They  should  express  each  rate  as  a ratio  on  the 
chalkboard.  An  able  pupil  might  supervise  the  work. 

The  slow  learners  may  also  need  more  work  in  re- 
placing ratios  by  equivalent  ratios,  to  help  them  think 
more  clearly  about  such  changes  when  they  are  in- 
volved in  a problem  situation.  For  this  type  of  exer- 
cise write  several  sequences  of  ratios  on  the  board. 
Each  ratio  should  be  easy  to  derive  from  the  ratio  at 
the  left  of  it.  For  example,  you  might  write: 

4 "T  " n 


n 
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Let  the  children  explain  what  they  must  do  to  find 
the  value  of  n and  why.  Then  have  them  erase  the  n 
in  each  case  and  write  the  numeral  to  replace  n. 

221-226  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  202-205. 

Overview 

In  this  lesson  the  children  learn  how  to  make  equa- 
tions for  problems  involving  comparisons,  and  they 
learn  how  to  solve  these  equations.  Exactly  the  same 
method  is  used  as  was  used  for  problems  involving 
rates.  If  the  children  know  how  to  solve  problems  in- 
volving rate,  they  should  have  no  trouble  with  the 
solution  of  problems  involving  comparison.  The  use 
of  play  money  and  other  objects  for  illustrating  com- 
parison situations  will  be  most  helpful,  and  such  items 
should  be  collected  or  prepared  beforehand. 

Teaching  the  whole  class 

Page  221:  First  review  the  idea  of  comparison  and 
its  expression  with  ratio.  If  necessary,  refer  back  to 
pages  119  to  123.  Then  write  a ratio  such  as  4/8  on 
the  board.  Ask  the  pupils  to  make  some  comparisons 
using  4 and  8.  Then  tell  them  that  in  this  lesson  they 
will  learn  how  to  solve  problems  that  involve  com- 
parison. Next  have  them  turn  to  the  problem  on  page 
221. 

First  of  all  they  must  see  that  this  is  a comparison 
situation,  and  that  the  earnings  of  two  boys  are  being 
compared.  Let  them  then  relate  the  coins  in  Picture 
A to  the  boys’  earnings  in  one  day.  Also  have  them 
relate  the  figures  in  the  ratio  to  the  amounts  men- 
tioned in  the  problem  and  to  the  coins  in  Picture  A. 
Be  sure  to  get  the  children  to  read  the  ratio  as  “25  to 
15”  and  to  note  that  the  numeral  representing  John’s 
earnings  is  above  the  line  and  that  the  numeral  for 
Bob’s  is  below  the  line. 

The  next  step  is  to  make  the  pupils  realize  that 
they  need  to  make  another  ratio  equal  to  this  ratio. 
Get  them  to  see  that  the  problem  gives  an  indication 
of  this  new  ratio.  (The  final  total  amount  that  John 
earned,  $1.25,  is  given,  and,  as  they  learned  pre- 
viously, this  amount  must  be  written  in  the  same  po- 
sition in  the  new  ratio  as  the  numeral  for  John’s  earn- 
ings was  written  in  the  original  ratio.  This  amount 
becomes  the  upper  term  of  the  new  ratio.)  Point  out 
that  the  pupils  should  think  of  $1.25  as  125  cents 
or  pennies  and  write  it  as  125  in  the  ratio.  Lead  the 
pupils  to  see  that  since  they  do  not  know  the  total 
amount  that  Bob  will  have  earned,  they  can  write  n 
as  the  lower  term  of  the  new  ratio.  Then  discuss  how 
340  to  write  the  two  ratios  in  an  equation,  as  shown  at 


the  bottom  of  the  page.  Let  a pupil  explain  each  sym- 
bol in  the  equation,  particularly  explaining  the  posi- 
tion of  125  and  n in  the  second  ratio. 

Page  222:  Point  out  to  the  pupils  that  John  earns 
25^  a day  and  that  he  earned  a total  of  $1.25.  Ask 
the  children  to  look  at  Picture  C to  see  how  many 
quarters  it  takes  to  equal  $1.25.  Then  have  them  look 
at  the  equation  and  figure  out  how  125  can  be  ob- 
tained from  the  25  [by  multiplying  25  by  5]. 

Next  have  the  children  recall  that  for  every  25^ 
John  earned.  Bob  earned  15^.  Get  them  to  see  that 
Picture  D shows  15^  matched  with  each  25^.  5 
groups  of  15^  are  needed.  Looking  at  the  equation, 
they  know  they  multiplied  25  by  5 to  get  125.  So  the 
lower  term,  15,  must  also  be  multiplied  by  5.  Then 
the  numeral  75  should  replace  n in  the  second  ratio. 
Remind  the  pupils  that  75  means  $.75.  Have  them 
count  the  value  of  the  5 groups  of  15^  in  Picture  D to 
see  if  the  total  equals  $.75. 

For  slow  learners,  this  problem  may  be  demonstrat- 
ed with  play  money.  Ask  a pupil  to  set  up  the  basic 
comparison  of  254  to  15^  as  in  Picture  A on  page 
221.  Then  tell  him  to  lay  down  enough  additional 
quarters  to  make  $1.25.  Since  Bob  earns  15^  every 
time  John  earns  254,  tell  the  pupil  to  match  154  with 
each  quarter.  It  will  now  be  clear  that  $.75  is  the  total 
amount  that  Bob  will  have  earned.  Have  the  children 
note  that  5 quarters  and  5 amounts  of  15<^  were  laid 
down.  Ask  them  to  multiply  25^  by  5 and  15^  by  5 
to  see  that  the  total  amounts  can  be  obtained  this  way, 
too.  Then  ask  someone  to  write  the  equation  on  the 
board  and  to  explain  what  must  be  done  to  find  the 
numeral  to  replace  n. 

The  new  problem  at  the  bottom  of  the  page  may 
be  handled  in  much  the  same  way.  Get  the  pupils  to 
see  that  the  problem  states  a comparison  between  the 
number  of  quarts  that  Tony  picked  and  the  number 
Bill  picked.  Then  help  them  understand  that  they  are 
to  express  this  same  relationship  with  smaller  numbers, 
one  of  which  is  not  given  in  the  problem.  Discuss  the 
ratio  12/8  and  relate  it  to  Picture  A. 

Page  223:  Discuss  the  making  of  the  equal  ratio 
and  the  equation  as  you  did  for  the  previous  prob- 
lem. Since  the  children  must  now  compare  the  num- 
ber of  quarts  that  Tony  picked  with  each  2 quarts  that 
Bill  picked,  help  them  see  that  first  of  all  Bill’s  8 
quarts  should  be  separated  or  divided  into  groups  of 
2.  When  they  find  the  number  of  groups  of  2 quarts, 
they  can  divide  Tony’s  12  quarts  into  the  same  num- 
ber of  groups  for  matching  purposes  and  find  how 
many  are  in  each  group.  Let  someone  work  this  out 
with  objects  representing  the  quarts  of  berries.  Alsc 
discuss  how  the  same  answer  is  arrived  at  by  division 


j Page  224:  In  discussing  the  problem  at  the  top  of 
! the  page,  be  sure  the  pupils  understand  what  groups 
I are  being  compared,  and  that  the  second  ratio  ex- 
presses the  same  comparison  as  the  first  ratio.  Point 
out  that  since  the  second  ratio  indicates  larger  groups 
I than  the  first  ratio,  multiplication  is  indicated.  You 
I may  wish  to  demonstrate  the  solution  of  this  problem. 

I In  discussing  the  problem  and  equation  at  the 
bottom  of  the  page,  help  the  children  see  that  the 
terms  of  the  second  ratio  must  be  the  result  of  divi- 
sion, since  the  numerals  represent  smaller  numbers. 

Page  225:  In  completing  the  solution  of  the  prob- 
lem that  was  begun  on  page  224,  have  a child  work 
with  objects  to  duplicate  the  actions  indicated  by 
Picture  B and  the  text. 

The  remaining  problems  on  this  page  should  be  dis- 
|!  cussed  with  the  class.  Be  sure  the  children  can  explain 
I the  position  and  the  meaning  of  each  symbol  in  each 
equation.  Let  children  take  turns  finding  each  missing 
I term.  Wherever  possible,  let  the  children  use  objects 
ji  to  dramatize  the  problems  and  the  solutions. 

[j  Page  226:  Treat  the  first  four  problems  on  this 
page  as  you  did  the  last  four  on  the  preceding  page. 
However,  point  out  that  for  each  problem  two  equa- 
I tions  have  been  written  to  describe  the  situation.  Re- 
I mind  the  pupils  that  they  have  already  discovered 
! that  it  does  not  matter  which  quantity  is  expressed 
in  the  upper  term  of  the  first  ratio,  provided  it  is  ex- 
j pressed  in  the  same  position  in  the  second  ratio.  Have 
' each  pair  of  equations  solved  at  the  chalkboard  and 
explained  by  the  pupils.  Assign  Problems  I to  N as 
j written  work. 

j Providing  for  the  able  pupil 

i’  Pupils  of  this  grade  are  usually  interested  in  collec- 
I;  tions,  hobbies,  making  money,  etc.  Any  of  these 
j activities  can  be  the  basis  of  problems  on  comparisons 
jl  created  by  the  able  pupils.  Such  original  problems 
^ may  be  used  in  several  ways: 

! (1)  You  may  type  them  on  5"  x 3"  cards,  to  be 

used  by  the  children  in  the  way  suggested  in 
j Activity  14,  page  362.  Prescreening  allows 

you  to  remove  any  problems  of  this  type 
whose  solution  involves  fractions. 

(2)  They  may  be  pictured  (as  in  the  text,  pages 
224-225)  by  pupils  to  show  comparisons  be- 
tween two  groups  of  objects.  Such  drawings 
may  be  displayed  on  the  bulletin  board,  or  col- 
lected by  the  children  in  individual  notebooks. 
On  each  drawing  or  notebook  page  the  chil- 
dren should  write  the  problem  and  write  the 
equation,  first  with  the  letter  n in  the  proper 
j ! place,  and  then  with  the  proper  numeral 

' I inserted. 


Helping  the  slow  learner 

Slow  learners  usually  need  many  opportunities  to 
work  with  objects  in  comparative  situations.  The 
activity  described  below  will  give  them  experiences 
in  solving  comparative  problem  situations. 

On  3"  X 5"  cards  write  information  as  shown.  Ex- 
plain to  the  pupils  that  the  set  of  numerals  above  the 
line  shows  how  many  objects  each  of  a pair  of  chil- 
dren has  now  and  that  the  set  below  the  line  is  to  show 
how  many  they  will  have  at  a later  date.  Explain 
that  the  relationship  must  be  kept  the  same  and  that 
they  are  to  find  the  missing  numeral. 
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Provide  a large  group  of  objects  (buttons  will  do). 
Place  these  objects  on  a desk  or  table  in  a central  lo- 
cation. Let  the  children  pair  off  and  allow  one  of  the 
children  of  each  pair  to  draw  a card.  He  is  Pupil  1 
(John  on  the  card).  Tell  him  to  take  as  many  objects 
as  the  card  indicates  above  the  line  (12).  His  partner 
is  designated  as  Pupil  2 (Tom  on  the  card).  Pupil 
2 should  take  as  many  objects  as  the  card  indi- 
cates (4).  Pupil  1 should  put  his  objects  in  a row 
on  the  desk,  and  Pupil  2 should  put  his  objects  in  a 
row  beneath  them.  Ask  Pupil  1 to  compare  the  two 
groups  he  now  sees.  He  should  say,  “I  have  12  objects 
to  Tom’s  4.”  Direct  Pupil  1 to  look  at  the  numerals 
below  the  line  and  state  the  comparison  in  terms  of 
these  numerals,  as,  “I  shall  have  6 objects  to  how 
many  of  Tom’s?”  Have  him  take  6 more  objects  and 
place  them  in  a group  beside  his  original  group  of 
12.  Then  Pupil  2 must  take  the  correct  number  of 
objects  (2)  and  put  them  in  a group  beside  his 
original  4.  He  can  use  any  means  he  wants  to 
find  how  many  he  should  take.  Suggest  that  first  he 
write  on  the  chalkboard  the  equation  that  describes 
the  situation  [12/4  = 6/n].  Then  if  he  wants,  he  can 
work  with  the  objects.  He  can  first  divide  his  partner’s 
12  objects  so  there  are  6 in  a group.  This  way  he  finds 
there  are  2 groups  of  6.  Then  he  can  divide  his  4 ob- 
jects into  2 groups  to  match  the  2 groups  of  6.  He 
finds  there  are  2 in  each  of  his  2 groups.  Thus  he  sees 
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that  his  partner  has  6 objects  to  his  2.  He  should  take 
2 more  objects  and  place  them  beneath  the  6 of  his 
partner’s.  Or  he  can  work  out  the  solution  computa- 
tionally and  then  take  the  number  of  objects  he  finds 
and  put  them  beside  his  first  group  of  4.  He  should 
state  the  new  ratio  as  6 to  2. 

On  the  cards,  you  should  vary  the  position  of  the 
missing  numeral  in  the  set  of  numerals  below  the  line. 
For  example,  you  might  write  “Sally — 5”  and  “Ruth 
— 10“  above  the  line;  “Sally — ?”  and  “Ruth — 20” 
below  the  line. 

227-230  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  205-208. 

Overview 

Problems  involving  “times  as  many”  are  really  a spe- 
cial kind  of  comparison  situation  in  which  the  ratio 
showing  the  comparison  between  two  differently 
sized  groups  is  changed  to  show  what  the  comparison 
would  be  when  one  of  the  groups  consists  of  only 
one  object.  Traditionally,  this  type  of  problem  has 
been  solved  directly  by  multiplication  or  division — 
a procedure  that  is  really  a short  cut  made  possible 
because  the  second  term  of  one  of  the  ratios  is  the 
numeral  1.  (See  the  discussion  under  “Comments”  in 
the  Lesson  Briefs,  pages  205-206,  and  the  “Charting 
the  Course,”  page  337.) 

This  lesson  shows  the  children  how  to  solve  such 
problems  by  writing  an  equation  based  on  two  equal 
ratios  in  which  one  term  of  one  ratio  is  the  numeral 
1.  Then  the  children  learn  that  the  equation  is  solved 
by  exactly  the  same  procedures  as  were  used  for 
solving  equations  in  the  preceding  lesson. 

Teaching  the  whole  class 

By  the  time  the  children  have  reached  fifth  grade, 
they  have  had  opportunities  to  hear  and  to  use  ex- 
pressions such  as,  “two  times  as  many,”  “four  times 
as  many,”  “twice  as  much,”  and  so  on.  Some  of  them 
will  have  a very  clear  idea  of  what  is  meant.  Others 
will  not.  Before  the  work  on  page  227  is  begun,  it  will 
be  well  to  discuss  the  meanings  of  these  expressions. 
Have  available  two  kinds  of  objects,  such  as  black 
buttons  and  white  buttons.  On  a table  place  1 white 
button  and  2 black  buttons.  Ask  a pupil  to  tell  what 
ratio  expresses  the  comparison  of  black  buttons  to 
white  buttons  [2  to  1].  Write  this  ratio  on  the  chalk- 
board in  the  usual  way  [2/1].  Then  explain  to  the 
pupils  that  the  statement  “There  are  two  times  as 
many  black  buttons  as  white  buttons”  also  expresses 
the  same  comparison.  Next  have  a pupil  show  the 
ratio  3 to  1 with  the  buttons.  Ask  him  to  give  this 
342  same  comparison  using  the  expression  “times  as 


many.”  Guide  him  to  say,  “Three  times  as  many  black 
buttons  as  white  buttons.”  Then  ask  another  pupil  to 
show  with  the  buttons  “4  times  as  many  black  buttons 
as  white  buttons.”  Ask  him  both  to  write  and  to  read 
this  as  a ratio  [4/1  and  4 to  1].  Point  out  that  the 
comparison  is  always  with  1 . Conclude  by  asking  the 
class  to  give  examples  of  other  things  that  can  be 
expressed  using  the  phrase  “times  as  many.”  For  ex- 
ample, “There  are  3 times  as  many  blue  balloons  as 
green  balloons.”  “There  are  four  times  as  many  yel- 
low pencils  as  red  pencils.”  Then  the  pupils  should  be 
ready  for  the  work  on  page  227. 

Page  227:  To  begin  this  lesson,  have  the  pupils 
read  Problem  A.  Have  them  note  the  now  familiar 
term  “times  as  many.”  Then  go  on  somewhat  as 
follows : 

Does  the  problem  tell  us  how  many  times  as  many 
shells  Sally  has  as  Kathy?  It  doesn’t.  But  we  have 
seen  that  the  expression  “times  as  many”  is  used 
when  we  make  a comparison  based  on  one,  haven’t 
we?  Jane,  read  the  first  statement  below  the  prob- 
lem. When  we  know  how  many  shells  Sally  found 
for  each  shell  Kathy  found,  we  will  know  how 
many  times  as  many  Sally  found.  Do  you  see  any 
information  in  the  problem  that  we  can  use  to 
compare  Sally’s  shells  with  Kathy’s  shells?  Can  you 
state  this  comparison  by  using  a ratio?  [Discuss  the 
suggested  ratios.] 

Then  have  the  pupils  read  in  the  book  to  see  how 
this  ratio  is  written  and  also  to  look  at  Picture  A to 
see  the  ratio  illustrated.  Suggest  that  they  replace  this 
ratio  by  an  equivalent  ratio  in  which  one  of  the  terms 
is  1.  Remind  the  pupils  that  this  second  ratio  will 
show  how  many  shells  Sally  found  for  each  one  that 
Kathy  found.  Discuss  the  fact  that  the  numeral  rep- 
resenting Sally’s  shells  (16)  is  used  as  the  upper  term 
of  the  first  ratio  in  the  book  (16/8).  Ask  the  pupils 
whose  shells  should  be  represented  as  the  upper  term 
of  the  new  ratio.  Since  they  do  not  know  the  number, 
they  must  use  the  letter  n.  Point  out  that  the  numeral 
representing  Kathy’s  shells  is  used  as  the  lower  term 
of  the  first  ratio.  Since  they  want  the  new  ratio  to 
show  a comparison  with  1 of  Kathy’s  shells,  the  nu- 
meral 1 should  be  used  as  the  lower  term  of  the  new 
ratio.  Have  the  pupils  look  at  this  ratio  at  the  bot- 
tom of  Column  1. 

Next  have  the  pupils  look  at  the  two  ratios  written 
in  an  equation,  as  shown  at  the  top  of  Column  2. 
Point  out  that  this  equation  is  just  like  those  in  the 
preceding  lesson.  Have  the  pupils  discuss  how  the 
1 in  the  new  ratio  can  be  found  [By  dividing  8 
by  8].  Ask  them  if  16  should  also  be  divided  by 
this  number  (8).  Have  someone  divide  16  by  8. 


Point  out  that  the  numeral  2 can  replace  the  letter  n 
in  the  new  ratio.  Have  the  pupils  see  that  this  new 
ratio  is  illustrated  in  Picture  B.  Then  remind  them 
that  there  is  another  way  to  describe  the  situation 
when  the  ratio  is  2 to  1.  Have  them  find  this  state- 
ment in  the  book  (2  times  as  many). 

Page  228:  Problem  B on  this  page  is  somewhat 
different  from  the  preceding  problem.  Have  the  pu- 
pils read  it  and  note  that  they  are  told  immediately 
how  many  times  as  many  buns  Ruth  bought  as  Ann. 
The  children  should  know  that  “3  times  as  many” 
means  there  is  a comparison  of  3 to  1.  Ask  them  to 
look  at  Picture  C where  they  can  see  Ruth’s  buns 
laid  out  to  show  3 of  hers  to  1 of  Ann’s.  Have  the 
pupils  note  in  the  equation  that  describes  the  problem 
situation  that  the  ratio  they  know,  3/ 1 , is  written  first. 
.Since  the  numeral  representing  Ruth’s  buns  is  used 
as  the  upper  term  of  the  first  ratio,  a numeral  repre- 
isenting  Ruth’s  buns  must  also  be  used  as  the  upper 
term  of  the  second  ratio.  Since  the  number  of  buns 
I Ruth  bought  is  unknown,  the  letter  n is  written  in  place 
iof  it.  The  numeral  12,  representing  Ann’s  buns,  is 
written  as  the  lower  term.  Let  the  pupils  look  at  the 
equation  and  determine  the  relationship  between  1 
and  12  in  the  two  ratios  ( 1 can  be  multiplied  by  12  to 
get  12) . Ask  the  pupils  what  3 should  be  multiplied  by 
I [12].  36  can  then  replace  the  letter  n.  So  the  ratio  36 
to  12  means  that  Ruth  bought  36  buns  to  Ann’s  12. 

Problem  C can  be  discussed  in  the  same  way.  Be 
isure  the  children  understand  why  the  known  ratio  is 
[4/1  and  why  the  ratio  20/n  is  equal  to  4/1. 

Page  229:  Discuss  the  fact  that  before  the  children 
can  find  the  value  of  n,  they  must  first  find  how  20 
i can  be  obtained  by  using  4.  They  should  understand 
[that  4 can  be  multiplied  by  5 to  get  20  and  that  this 
5 is  most  easily  found  by  dividing  20  by  4.  Since  the 
Ij  1 in  the  first  ratio  is  multiplied  by  5 to  get  the  value 
iof  n,  simply  dividing  20  by  4 accomplishes  the  same 
‘ result.  Undoubtedly  the  able  pupils  will  sense  this, 
[but  keep  their  attention  focused  on  multiplying  both 
I terms  of  the  first  ratio  by  the  same  number  (5). 

Discuss  Problems  D,  E,  and  F in  much  the  same 
way  as  you  discussed  Problems  A,  B,  and  C.  Since 
there  are  no  pictures  for  Problems  D to  F,  the  chil- 
[dren,  especially  the  slow  learners,  will  benefit  from 
i using  objects  to  illustrate  the  problem  situations  and 
find  the  answers. 

Able  pupils  will  undoubtedly  see  that  the  answer 
to  Problem  D can  be  found  by  directly  multiplying 
118  by  5.  This  short  cut,  although  useful  and  tra- 
ditional, does,  however,  obscure  the  meaning  of  the 
basic  comparison  in  the  problem,  that  Jim  has  5 
i pennies  to  Don’s  1 penny.  Insist,  therefore,  that  all 


pupils  write  an  equation  of  two  ratios  for  all  “times 
as  many”  problems.  The  answers  to  Problems  E and 
F may,  of  course,  also  be  found  without  the  help  of 
ratios,  but  the  short  cut  again  hinders  the  understand- 
ing of  the  comparison  situations. 

Page  230:  Continue  in  the  same  way  with  the  first 
three  problems.  Point  out  in  Problem  J that  the  ex- 
pression “twice  as  much”  means  the  same  as  “2  times 
as  much.”  Let  the  pupils  give  other  examples  of  situ- 
ations where  they  can  say  “twice  as  much.” 

Then  assign  the  remaining  problems  as  written 
work.  Treat  them  in  the  same  way  as  you  did  compar- 
ison and  rate  problems  in  the  preceding  lessons. 
Providing  for  the  able  pupil 

If  your  able  pupils  made  up  original  problems  using 
comparison  situations  (as  suggested  in  “Providing  for 
the  able  pupil”  in  the  preceding  lesson),  let  them 
now  make  up  problems  using  the  “times  as  many” 
situation.  These  problems  can  be  put  on  cards  and 
included  with  the  collection  described  in  Activity  14, 
page  362,  or  they  can  be  illustrated,  as  suggested  in 
the  preceding  lesson  in  the  section  for  the  able  pupils 
(page  341). 

Helping  the  slow  learner 

Let  the  slow  learners  have  opportunities  to  work 
with  objects  to  demonstrate  the  three  types  of  “times 
as  many”  problem  situations  (as  illustrated  by  Prob- 
lems A,  B,  and  C on  pages  227-228). 

For  this  activity  have  two  boxes,  each  with  a dif- 
ferent kind  of  object  in  it.  One  box  might  have  50 
corks  in  it,  the  other  65  buttons.  Let  pairs  of  children 
work  together.  They  will  probably  find  the  type  of 
situation  illustrated  by  Problem  B,  on  page  228  of 
the  text  (3/l=n/12)  the  easiest  to  start  with.  You 
might  say: 

Jane,  take  12  corks.  Bob,  you  are  to  pick  out  3 
times  as  many  buttons.  What  ratio  is  used  to  show 
3 times  as  many?  [3/1]  For  every  1 cork  of  Jane’s 
how  many  buttons  should  you  draw?  [3].  [Have 
the  children  do  the  drawing  and  matching.]  Now, 
Bob,  how  many  buttons  have  you?  Henry,  write 
the  equation  on  the  board  and  find  the  numeral  to 
replace  n. 

For  another  situation  you  can  say: 

Don,  take  24  corks.  Peggy,  take  48  buttons. 
Peggy,  you  have  how  many  times  as  many  buttons 
as  Don  has  corks? 

Remind  Peggy  that  she  is  to  find  how  many  buttons 
she  has  to  each  1 of  Don’s  corks.  Have  Don  lay  out 
his  24  corks.  Then  Peggy  can  divide  her  buttons 
equally  into  24  groups  to  find  the  number  in  each 
group  that  matches  each  1 of  Don’s.  Also  have  the 
children  solve  this  situation  by  use  of  an  equation. 

Expanded  notes  227-230 


For  the  third  situation,  try  the  following: 

Bill,  draw  35  corks.  If  I say  that  you  should  have 
5 times  as  many  corks  as  John  has  buttons,  how 
many  buttons  should  John  draw?  What  is  the  ratio 
that  shows  5 times  as  many?  [5/7] 

Then  tell  Bill  to  arrange  his  corks  so  that  he  has 
5 in  a group.  Then  John  can  match  1 button  to  each 
group  of  5 to  find  the  number  he  can  have.  Let  the 
children  also  solve  the  problem  by  an  equation. 


231  Keeping  skillful 

Lesson  Briefs  for  this  lesson  are  on  pages  208-209. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


Simple  bar  graphs  and  pictographs  are  now  com- 
monplace, and  it  has  become  customary  to  give  some 
instruction  in  intrepreting  them  as  early  as  the  fifth 
grade.  Seeing  Through  Arithmetic  5 provides  for  such 
instruction  on  pages  234-237.  It  should  be  observed 
that  these  graphs  provide  another  illustration  of  the  use 
of  scales.  Experience  with  the  construction  of  bar  graphs 
and  scale  drawings  is  deferred  until  a later  grade  be- 
cause concepts  not  as  yet  developed  are  involved. 


232-233  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  210-211. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson.  See  “Charting  the  Course”  on  this  page. 


Scale  drawings  are  one  of  the  simplest  of  the  applica- 
tions of  arithmetic  and  are  also  very  frequently  met. 
The  ability  to  interpret  scale  drawings  is  far  more  im- 
portant than  the  ability  to  make  them.  Pages  232  and 
233  in  Seeing  Through  Arithmetic  5 give  pupils  experi- 
ence in  interpreting  simple  scale  drawings  and  maps. 
The  idea  of  a scale  was  introduced  in  Seeing  Through 
Arithmetic  4. 

The  subdivisions  on  the  scale  of  a scale  drawing 
represent  units  of  length,  and,  basically,  scale  drawings 
involve  a rate  situation  in  which  lengths  on  the  drawing 
(a  map,  for  example)  correspond  to  lengths  on  the  ob- 
ject (which  in  the  case  of  a map  is  usually  a portion  of 
the  earth's  surface).  A ratio  is  involved,  but  when  the 
scale  is  shown,  it  is  not  necessary  to  know  what  the 
ratio  is.  The  scale  may  be  used  on  the  drawing  to 
344  "measure”  the  lengths  on  the  object  indirectly. 


234-237  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  212-215. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson.  See  “Charting  the  Course”  on  this  page. 


238-239  Thinking  straight 

Lesson  Briefs  for  this  lesson  are  on  pages  215-217. 

Expanded  Notes  other  than  suggestions  for  the  able 
pupils  are  considered  unnecessary  for  this  lesson. 

Providing  for  the  able  pupil 

Supply  (or  have  the  children  make)  one-inch  squares. 
Then  tell  them  to  use  a given  number  of  these  squares 
(36,  for  example)  to  make  as  many  different  rec- 
tangles as  they  can.  Make  clear  that  they  must  use 
all  the  squares  for  each  rectangle.  Encourage  the 
children  to  make  a complete  set  of  rectangles  for 
the  area  you  have  specified.  (For  example,  if  the 
children  are  using  36  one-inch  squares,  they  can 
make  rectangles  with  these  dimensions:  1"  x 36"; 
2"  X 18";  3"  X 12";  4"  x 9";  6"  x 6".)  When  a rec- 
tangle has  been  completed,  its  dimensions  and 
perimeter  should  be  recorded.  Now  tell  the  chil- 
dren to  examine  their  records  and  decide  which 
dimensions  give  the  longest  perimeter  and  which 
give  the  shortest.  By  questions  get  them  to  observe 
that  rectangles  with  the  same  area  may  have  different 
perimeters  and  that  the  perimeter  becomes  shorter  as 
the  shape  approaches  a square.  The  6"  x 6"  square 
has  the  shortest  perimeter  of  all  the  rectangles  that 
can  be  made  with  the  36  one-inch  squares. 


The  teaching  of  area  has  suffered  in  the  past  from  two 
common  faults.  First,  too  little  attention  has  been  given 
to  the  concept  of  area.  The  tendency  is  to  rush  on  to 
the  computation  of  areas.  Second,  the  computation  of 
areas  has  depended  too  much  on  brief  verbal  rules 
which  state  a short-cut  procedure.  The  fundamental 
reason  the  short-cut  rules  work  is  rarely  made  really 
clear.  Seeing  Through  Arithmetic  5 overcomes  these 
weaknesses  in  prior  instruction  by  providing  a really 
new  and  distinctive  introduction  to  area. 

The  idea  or  concept  of  area  was  developed  in  Seeing 
Through  Arithmetic  5 on  pages  8-11.  At  that  time 
the  emphasis  was  upon  the  meaning,  and  areas  were 
found  by  counting  units  of  area  and  estimating.  The 
I computation  of  area  was  not  introduced.  Instructional 
j materials  for  this  important  application  of  arithmetic 
j are  provided  on  pages  240-251. 

I The  approach  to  area  through  the  rectangle  and 
! square  is  customary,  since  the  area  of  other  polygons 
1 can  be  found  by  transforming  them  into  rectangular 
' shapes.  However,  the  method  of  computing  area  de- 
I veloped  in  Seeing  Through  Arithmetic  5 is  not  custom- 
3 ary.  It  is  an  application  of  the  concept  of  rate,  which  is 
J basic  in  this  situation.  The  familiar  short-cut  rule  for  the 
area  of  a rectangle,  “Area  equals  length  times  width," 
produces  the  correct  number,  but  the  reason  for  this 
cannot  be  made  clear  without  reference,  explicitly  or  at 
least  implicitly,  to  a rate. 

In  the  case  of  the  rectangle,  the  rate  is  the  number  of 
units  of  area  that  can  be  accommodated  on  one  of  the 
sides  of  the  rectangle.  For  example,  if  the  length  of  a 
rectangle  is  5 inches,  then  a row  of  inch  squares  can  be 
accommodated  on  the  longer  side,  and  there  will  be  5 
of  them.  The  rate,  then,  is  5 square  inches  per  1 row. 


The  other  dimension  (the  width)  determines  the  number 
of  rows  of  inch  squares  that  can  be  placed  in  the  rec- 
tangle. If  the  width  is  3 inches,  there  will  be  3 rows. 

The  total  number  of  square  inches  is  at  first  not 
known,  but  temporarily  it  may  be  represented  by  n. 
Then  the  rate  may  also  be  represented  by  the  ratio 
n/3,  and  so  5/1  =n/3.  The  ratio  5/1  is  to  be  replaced 
by  a ratio  whose  second  term  is  3,  so  both  terms  of  5/1 
should  be  multiplied  by  3.  The  result  is  15/3,  which 
shows  that  n=15. 

From  this  basic  approach  it  follows  that  as  a short 
cut  the  area  can  be  found  by  multiplying  the  rate  (the 
number  of  square  units  per  row)  by  the  number  of  rows. 
The  number  of  square  units  per  row  (the  rate)  is  the 
same  as  the  length  of  the  rectangle.  Also,  the  number 
of  rows  is  the  same  as  the  width,  so  by  a further  abbre- 
viation one  arrives  at  the  brief  verbal  rule;  “The  area 
of  a rectangle  is  equal  to  the  length  times  the  width." 

Teachers  who  have  not  themselves  learned  to  recog- 
nize and  use  rates  may  consider  the  above  explanation 
difficult  to  understand.  Seeing  Through  Arithmetic  5 
developed  the  rate  concept  earlier  (pages  112-118) 
because  it  is  basic  to  a great  many  applications  of 
arithmetic.  The  computation  of  area  is  only  one  of 
these.  Although  pupils  may  quickly  satisfy  themselves 
that  the  short-cut  rule  for  computing  areas  produces  the 
right  answer,  it  does  not  follow  that  they  understand  it. 
In  conformity  with  their  fundamental  principles,  the  au- 
thors of  Seeing  Through  Arithmetic  5 have  sought  first 
to  develop  understanding,  and  have  postponed  the 
presentation  of  the  short-cut  rule  to  a later  grade. 


240-244  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  217-220. 

Overview 

In  this  lesson  the  children  learn  to  find  the  area  of  a 
rectangle  by  applying  what  they  now  know  about 
rate.  They  learn  to  find  area  by  means  of  an  equation 
made  of  two  ratios.  One  ratio  expresses  the  rate 
as  square  units  per  row  along  the  base,  that  is,  the 
number  of  square  units  per  one  row.  The  other  ratio 
expresses  the  rate  as  square  units  per  all  the  rows. 

Teaching  the  whole  class 

Page  240:  Begin  this  lesson  by  asking  a pupil  to  tell 
how  the  area  of  a rectangle  was  found  in  the  early 
part  of  the  book  (pages  8 to  11).  [By  covering  the 
surface  with  1-inch  squares  and  counting  the  total 
number  of  square  inches]  Then  have  the  pupils  look  345 

Expanded  notes  231-244 


346 


at  Picture  A and  read  its  accompanying  text.  They 
should  decide  that  they  cannot  tell  the  area  in  square 
inches  from  the  diagram  as  shown.  Discuss  what  can 
be  done.  [Draw  a 3"  x 5"  rectangle  and  cover  the 
surface  with  1-inch  squares.]  Discuss  the  fact  that  the 
diagrams  in  this  lesson  are  scale  drawings  and  that 
the  1-inch  squares  are  also  in  the  same  scale. 

Then  have  the  pupils  read  the  text  for  Picture  B 
and  look  at  Picture  B.  They  should  understand  that 
the  picture  shows  the  beginning  of  the  covering  of 
the  rectangle  with  inch  squares.  Point  out  that  only 
one  row  of  squares  has  been  placed  on  the  rectangle 
so  far.  Be  sure  the  pupils  understand  why  5 one-inch 
squares  are  needed  for  one  row.  They  should  un- 
derstand that  this  is  true  because  the  base  of  the  rec- 
tangle measures  5 inches.  Remind  them  that  an  inch 
square  is  equal  to  one  square  inch.  Therefore,  the 
surface  covered  in  this  one  row  is  5 square  inches. 
Go  on  somewhat  like  this: 

Could  we  find  the  total  area  by  covering  the  entire 
surface  of  this  rectangle  with  inch  squares?  Some- 
times, however,  we  have  to  work  with  surfaces  too 
large  to  do  that  conveniently,  as,  for  example,  in 
finding  the  area  of  this  room.  So  it  is  to  our  ad- 
vantage to  discover  a way  to  find  the  area  of  a 
rectangle  by  computation. 

Look  again  at  Picture  B.  We  are  going  to  cover 
the  rectangle  with  inch  squares  at  the  rate  of  five 
per  row.  We  can  express  this  rate  by  a ratio  as 
shown  in  the  book.  We  will  cover  the  whole  rec- 
tangle in  rows  at  the  same  rate  as  for  the  first  row. 
What  ratio  expresses  the  rate  for  1 row?  [5/7] 
Can  we  replace  this  ratio  by  an  equal  ratio  that 
will  express  the  rate  for  all  the  rows? 

Read  the  text  beside  the  arrow  pointing  to  Pic- 
ture C.  Our  first  problem  is  to  find  how  many  rows 
there  will  be.  What  is  the  altitude  of  this  rectangle? 
The  squares  in  each  row  must  be  how  big?  Then 
how  many  rows  will  there  be?  We  want  to  replace 
the  ratio  5/1  with  an  equivalent  ratio  for  3 rows. 
Where  was  the  numeral  showing  the  number  of 
rows  placed  in  the  first  ratio?  [lower  term]  What 
must  the  numeral  in  the  lower  term  of  the  equal 
ratio  express?  [rows]  Since  we  don’t  know  the 
number  of  inch  squares  for  3 rows,  we  will  use  the 
letter  n.  Why  do  we  use  it  as  the  upper  term  of  the 
second  ratio?  How  can  we  express  the  new  ratio? 
[n/3]  Find  this  ratio  in  the  book. 

Page  241 : Next  have  the  pupils  look  at  the  equa- 
tion. They  must  understand  that  the  rate  of  inch 
squares  for  3 rows  is  the  same  as  the  rate  for  1 row 
and  that  therefore  the  ratios  are  equal  and  can  be 
written  as  an  equation. 


Direct  attention  next  to  the  work  opposite  Picture 
E.  Then  ask  for  suggestions  as  to  how  to  find  the  nu- 
meral that  replaces  n.  Remind  the  pupils  that  since 
1 can  be  multiplied  by  3 to  get  3,  the  5 also  must  be 
multiplied  by  3.  Point  out  that  Picture  E shows  that  at 
the  rate  of  5 one-inch  squares  per  row,  it  takes  15 
one-inch  squares  to  cover  the  3 rows  or  the  entire 
surface  of  the  rectangle.  Ask  the  pupils  to  count  the 
inch  squares  to  verify  this  fact.  Direct  attention  to 
the  ratio  with  the  numeral  15  replacing  the  n.  Point 
out  that  the  equation  means  that  a rate  of  5 one-inch 
squares  per  1 row  is  the  same  as  a rate  of  15  one-inch 
squares  per  3 rows.  Be  sure  the  pupils  realize  that 
the  answer  to  the  problem  is  15  square  inches. 

The  pupils  may  benefit  by  covering  a 5"  x 3"  rec- 
tangle with  inch  squares.  (3"  x 5"  cards  may  be  used 
effectively,  and  if  the  inch  squares  that  were  used  in 
connection  with  pages  8 to  11  were  saved,  they  may 
now  be  used  here.)  Let  the  children  measure  the  card 
and  an  inch  square  with  a ruler.  Then  have  them  find 
the  number  of  inch  squares  in  one  row  along  the  base 
of  the  card.  Discuss  the  fact  that  they  have  used 
inch  squares  at  the  rate  of  5 per  1 row.  Tell  them  to 
write  this  rate  as  a ratio.  Then  discuss  the  fact  that  they 
are  to  find  an  equal  ratio  showing  the  number  of  inch 
squares  there  will  be  in  all  the  rows.  Ask  the  pupils 
how  they  can  use  a few  of  their  squares  to  find  how 
many  rows  in  all  there  will  be.  (They  can  lay  1-inch 
squares  along  the  3-inch  dimension  of  the  rectangle 
to  find  that  there  will  be  3 rows.)  Have  the  pupils 
now  make  an  equal  ratio,  using  the  letter  n to  indicate 
the  total  number  of  inch  squares  for  3 rows.  Next  tell 
the  pupils  to  complete  covering  the  card  at  the  same 
rate  of  5 one-inch  squares  per  1 row.  Then  ask  them 
to  use  the  equation  to  find  the  answer  by  computation. 

Page  242:  The  new  problem  is  solved  in  exactly 
the  same  way  as  the  first  problem  on  page  240.  Adapt 
the  procedures  used  with  page  240  to  this  page. 
Have  the  children  answer  the  questions  in  the  text, 
and  avoid  unnecessary  explanations. 

Page  243:  For  the  work  through  Picture  K,  adapt 
the  procedures  suggested  in  the  notes  for  page  241. 
For  the  square  in  Picture  L,  ask  the  children  to 
imagine  inch  squares  laid  along  the  base.  Then  they 
will  know  the  rate  of  inch  squares  per  1 row.  They 
can  also  imagine  inch  squares  laid  along  the  altitude 
to  find  the  number  of  rows  of  5 one-inch  squares. 
Discuss  the  equation  in  the  way  you  have  been  doing. 
Be  sure  the  children  realize  that  the  answer  means 
square  inches. 

Page  244:  Before  you  ask  the  children  to  find  the 
areas  of  Rectangles  A to  H,  discuss  Rectangle  A.  Point 
out  that  one  row  along  the  base  will  require  8 one- 


inch  squares.  Have  a child  demonstrate  with  inch 
squares,  which  he  can  lay  out  on  his  desk,  that  this 
is  so.  Have  the  pupils  state  the  rate  of  8 one-inch 
squares  per  1 row  as  the  ratio  8/1.  Also  have  a pupil 
use  the  inch  squares  to  show  that  there  will  be  5 rows. 
Then  let  the  pupils  express  this  rate  of  n inch  squares 
per  5 rows  as  the  ratio  n/5.  Be  sure  they  understand 
that  the  two  ratios  are  equal  and  know  how  to  write 
the  equation.  For  Rectangles  B to  H,  tell  the  children 
to  write  an  equation  for  each  rectangle. 

When  the  pupils  have  completed  this  work,  supply 
answers  and  discuss  the  exercises  that  caused  the 
most  trouble. 

Problems  A to  K should  be  used  for  written  work, 
j Tell  the  children  to  write  an  equation  for  each  prob- 
lem. Then  discuss  the  problems  that  caused  the  most 
I trouble. 

I Provicijng  for  the  able  pupil 

Suggest  that  the  pupils  draw  rectangles  of  varying 
I lengths  and  widths  (measured  by  ruler  and  involving 
I only  whole  inches).  Tell  them  to  label  the  lengths  of 
„ the  sides,  and  beneath  each  rectangle  to  write  the 
|,  equation  that  is  used  to  find  the  area.  If  you  plan 
i to  have  the  papers  displayed,  you  may  suggest  that 
I;  the  pupils  color  the  rectangles. 

i Helping  the  slow  learner 

Interest  in  finding  the  area  of  rectangles  will  be  in- 
: creased  for  the  slow  learners  if  they  are  allowed  to 
, find  the  areas  of  rectangular  objects  in  the  classroom. 
Before  this  activity  is  started,  locate  objects  in  the 
classroom  whose  surface  areas  can  be  measured  in 
square  inches  and  whose  measurements  do  not  in- 
volve fractional  parts  of  inches.  (If  not  enough  small 
i;  objects  can  be  found,  draw  and  cut  from  construction 
I paper  rectangles  of  various  sizes.)  On  cards  write  the 
t descriptions  or  locations  of  these  objects  so  that  the 
i child  can  find  or  recognize  them.  Let  each  child  take 
a card  and  then  find  the  object  described  and  measure 
its  dimensions.  On  a separate  paper  have  him  write 
the  equation  that  is  used  in  finding  its  area. 

245-248  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  221  -223. 

I Overview 

li  The  concept  of  area  is  extended  to  include  the  square 
I foot  and  the  square  yard.  The  square  foot  is  intro- 
duced in  terms  of  its  area  in  square  inches  (page 
245),  and  the  square  yard  is  introduced  in  terms  of 
its  area  in  square  feet  (page  246).  The  computa- 
tional reduction  of  square  measure  is  also  developed 
through  equations  of  ratios. 


Teaching  the  whole  class 

Page  245:  So  far  the  pupils  have  computed  the 
areas  of  rectangles  that  involved  square  inches  only. 
Now,  however,  the  rectangle  they  are  to  deal  with 
represents  a one-foot  square.  Direct  attention  to  this 
foot  square  (Picture  A) . Call  on  a pupil  to  read  aloud 
the  text  immediately  below  the  picture.  Bring  out 
that  the  square  foot  is  also  a unit  of  square  measure 
and  that  sometimes  it  is  more  convenient  to  measure 
in  square  feet  than  in  square  inches.  In  discussing 
Exercise  A,  the  children  should  notice  that  since  12 
inches  equal  1 foot,  each  dimension  of  the  square  in 
Diagram  A can  also  be  thought  of  as  12  inches.  Have 
the  children  look  at  Picture  B and  observe  that  1 
row  of  inch  squares  along  the  base  requires  1 2 square 
inches.  If  at  all  possible,  have  available  a piece  of 
cardboard  that  is  1 foot  square  and  a number  of 
1-inch  squares.  Let  a child  place  inch  squares  in 
a row  along  the  base.  Be  sure  the  children  understand 
that  the  number  of  inch  squares  in  this  row  may  be 
considered  a rate  (12  sq.  in.  per  1 row)  and  then  call 
attention  to  the  ratio  in  the  book  that  expresses  this 
rate. 

Have  the  pupils  look  at  Picture  B again  and  discuss 
why  12  rows  are  necessary  to  cover  the  1-foot 
square.  Let  a child  use  the  cardboard  model,  and 
place  1-inch  squares  to  indicate  the  12  rows.  Ask 
him  what  rate  expresses  the  number  of  inch  squares 
in  12  rows  [n  sq.  in.  per  12  rows].  Then  have  the 
pupils  look  at  the  ratio  n/12  in  the  text  and  answer 
the  questions  asked  about  it. 

Next  discuss  Exercise  C in  relation  to  Picture  C. 
Get  the  children  to  explain  why  the  ratios  12/1  and 
n/ 12  are  equal  and  thus  can  be  used  to  make  an  equa- 
tion. When  you  work  through  the  solution  of  the 
equation,  be  sure  the  children  understand  why  12  has 
to  be  multiplied  by  12  to  find  the  value  of  n.  When 
the  children  have  found  the  numeral  that  replaces  n, 
point  out  that  they  have  discovered  that  there  are  144 
square  inches  in  1 square  foot.  Some  children  may 
wish  to  count  the  squares  in  Diagram  C to  verify 
this  fact. 

Page  246:  Point  out  that  Picture  D represents  a 
square  that  measures  1 yard  on  a side.  Have  the  chil- 
dren read  the  text  immediately  below  Picture  D and 
explain  that  the  square  yard  is  also  a unit  of  square 
measure.  Then  point  out  that  this  area  can  also  be 
expressed  in  square  feet. 

Get  the  class  to  recall  the  number  of  feet  in  1 yard. 
Then  have  someone  explain,  in  relation  to  Picture  E, 
how  we  know  that  it  takes  3 one-foot  squares  to  cover 
1 row.  Continue  to  develop  the  relationship  between 
the  number  of  square  feet  and  1 square  yard  in  much 
Expanded  notes  245-248 


the  same  way  that  you  developed  the  relationship  be- 
tween the  number  of  square  inches  and  1 square  foot. 
Use  the  text  and  Pictures  E and  F to  guide  the  chil- 
dren’s thinking.  Also,  if  possible,  have  available  a 
yard  square  cardboard  model  and  some  foot  squares 
so  that  the  children  can  indicate  the  square  feet  in 
one  row  and  the  number  of  rows. 

Direct  attention  next  to  Picture  G on  page  247 
and  have  the  children  note  its  dimensions.  Have 
someone  read  Exercise  G on  page  246.  Let  him  write 
the  equation  {6/\=n/5)  that  shows  how  to  find 
the  area  of  the  rectangle  in  square  yards. 

Then  point  out  that  sometimes  it  is  desirable  to 
know  how  to  express  an  area  in  terms  of  some  other 
unit  of  square  measure.  (The  piece  of  glass  in  Picture 
G might  be  sold  at  a certain  price  per  square  foot,  for 
example.)  Tell  the  pupils  that  to  change  30  square 
yards  to  square  feet,  they  must  first  think  of  the  rate 
of  square  feet  per  1 square  yard.  This  rate  is  9 square 
feet  per  1 square  yard,  or  9 per  1,  as  the  text  tells 
them.  When  the  children  examine  Picture  H,  get 
them  to  distinguish  the  squares  that  represent  square 
yards  from  those  that  represent  square  feet.  Let  them 
count  to  verify  that  there  are  30  square  yards  in  the 
piece  of  glass  and  that  each  square  yard  contains  9 
square  feet.  You  might  point  out  that  the  square  yard 
marked  off  in  square  feet  is  like  the  square  yard  in 
Picture  F,  except  that  a smaller  scale  has  been  used. 
Then  discuss  how  to  express  the  rate  as  square  feet 
per  1 square  yard  [9  per  1]  and  as  square  feet  per  30 
square  yards  {n  per  30].  Ask  some  of  the  pupils  to 
explain  what  the  symbols  in  the  equation  9/l=n/30 
stand  for.  Be  sure  the  pupils  understand  that  in  this 
equation  the  1 stands  for  1 square  yard  and  not  1 row. 
Then  have  a pupil  explain  how  to  find  the  numeral 
that  replaces  n.  Emphasize  the  equality  of  270  square 
feet  and  30  square  yards. 

Page  247:  Have  the  pupils  write  the  equation  for 
finding  the  area  of  the  table  top  described  in 
Exercise  1.  Ask  someone  to  explain  this  equation. 
Then  direct  attention  to  Problem  J.  Some  children 
will  be  helped  if  they  draw  a rough  diagram  of  the 
table  top,  similar  to  Picture  H.  Warn  them,  however, 
to  make  the  picture  large  since  it  is  hard  to  represent 
the  144  square  inches  contained  in  1 square  foot. 
Have  the  pupils  explain  the  equation  and  do  the 
computation  to  find  the  numeral  that  replaces  n.  Be 
sure  the  children  understand  that  the  1 in  the  ratio 
144/1  stands  for  1 square  foot. 

Exercise  K provides  another  application  of  chang- 
ing square  yards  to  square  feet.  Discuss  the  problem 
and  the  equation  with  the  class.  Then  ask  the  pupils 
348  to  find  the  numeral  that  replaces  n. 


For  Exercise  L,  have  the  pupils  study  Picture  I. 
Let  someone  show  at  the  chalkboard  how  to  find  the 
area  in  square  feet. 

Then  go  on  to  discuss  changing  45  square  feet  to 
square  yards.  Point  out  that  Diagram  I shows  that  9 
square  feet  are  used  for  1 square  yard,  and  9 per  1 
expresses  the  rate  of  square  feet  per  1 square  yard. 
Discuss  why  45  per  n expresses  the  same  rate  when 
applied  to  the  entire  rectangle.  Pay  special  attention 
to  the  position  oi  n {n  represents  the  number  of 
square  yards).  Be  sure  the  pupils  see  that  now  they 
are  changing  to  a larger  unit  of  square  measure; 
so  they  can  expect  a smaller  number  of  units.  Have 
them  find  the  numeral  that  replaces  n. 

For  Exercise  N,  have  the  children  first  write  and 
solve  the  equation  for  finding  the  area  in  square 
feet.  Then  discuss  the  equation  that  is  used  to  change 
the  square  feet  to  square  yards.  Work  for  understand- 
ing of  the  difference  between  the  situation  shown  in 
Picture  H and  that  in  Picture  1.  (Picture  H shows  the 
reduction  of  a larger  to  a smaller  unit  of  square  meas- 
ure; Picture  I shows  the  reduction  to  a larger  unit.) 

Page  248:  Have  the  children  find  the  area  in 
square  inches  of  the  picture  described  in  Exercise  O. 
Then,  following  the  suggestions  in  the  book,  discuss 
how  to  change  this  answer  to  square  feet.  Be  sure 
the  children  see  that  144  is  used  because  square 
inches  are  used  at  the  rate  of  144  square  inches  per 
1 square  foot.  Discuss  why  n is  the  lower  term  of  the 
second  ratio,  [n  represents  the  number  of  square 
feet.] 

In  discussing  Rectangle  A,  make  sure  the  pupils  are 
aware  that  the  dimensions  are  expressed  in  different 
units.  Following  the  directions  in  Exercise  P,  ask  the 
pupils  to  explain  how  to  change  3 feet  to  inches.  Then 
help  them  make  the  equation  for  finding  the  area  in 
square  inches.  Write  it  on  the  board  [36/l=n/24]. 

Next  refer  to  Exercise  Q and  have  the  children 
find  the  area  in  the  two  ways  described.  They  should 
note  that  the  easier  way  is  first  to  change  24  inches  to 
feet. 

The  children  should  work  independently  to  find 
the  areas  of  Rectangles  B to  E.  Tell  the  children  that 
when  the  dimensions  of  a rectangle  are  expressed 
in  different  units,  they  may  select  the  unit  that  seems 
simpler  to  work  with  and  change  the  other  dimension. 

Conclude  the  lesson  by  assigning  Exercises  A to  J 
as  independent  written  work. 

Providing  for  the  able  pupil 

Let  the  able  pupils  find  the  surface  area  of  rectan- 
gular objects  in  the  classroom.  Before  this  activity  is 
started,  locate  objects  in  the  classroom  whose  sur- 
face areas  can  be  measured  in  square  feet  or  square 


yards,  and  whose  measurements  do  not  involve  frac- 
tions of  a foot  or  yard  (desk  and  table  tops,  doors, 
pictures,  etc.)-  Write  descriptions  of  these  objects  on 
cards.  Some  of  the  cards  may  show  one  dimension 
in  inches  (or  feet)  and  the  other  dimension  in  feet 
(or  yards).  Let  each  child  draw  a card  and  then  find 
the  object  and  measure  its  dimensions.  On  a separate 
piece  of  paper  have  him  write  the  equation  he  would 
use  to  find  its  area  and  then  do  the  necessary  com- 
putation to  find  the  numeral  that  replaces  n. 

Helping  the  slow  learner 

The  slow  learners  should  also  be  allowed  to  meas- 
ure objects  in  the  room  and  find  their  surface  area. 
These  children  should  not  be  expected  to  work  with 
as  many  areas  as  the  abler  children,  and  the  dimen- 
sions they  use  should  be  in  the  same  unit. 

1249-250  Using  arithmetic 

j Lesson  Briefs  for  this  lesson  are  on  pages  224-225. 

^ Expanded  Notes  are  not  considered  necessary  for 
' this  lesson. 

250-251  Thinking  straight 

I Lesson  Briefs  for  this  lesson  are  on  pages  226-227. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


'A  brief  introduction  to  decimal  fractions  and  the  idea 
of  per  cent  is  now  given  in  many  fifth-grade  programs. 
There  is  good  justification  for  this  because  decimal 
fractions  and  per  cents  are  frequently  found  in  various 
jreading  materials  that  the  boys  and  girls  may  be  using. 


If  pupils  have  had  a good  introduction  to  rates  and 
ratios,  the  idea  of  per  cent  is  a relatively  easy  extension, 
since  per  cent  refers  to  any  rate  in  which  the  second 
term  of  the  ratio  is  arbitrarily  taken  as  100.  The  only 
new  thing  to  be  learned  is  that  this  is  a convenient  thing 
to  do,  and  along  with  it  goes  the  term  per  cent  and  the 
symbol  %. 

Similarly,  pupils  who  have  learned  that  the  same  frac- 
tion may  be  represented  by  many  different  fraction 
numerals  should  have  little  difficulty  in  seeing  that 
i = and  that  other  numerals  for  the  same 

fraction,  namely  .2  and  .20  can  be  adopted.  The  great 
advantage  which  decimal  fraction  numerals  have  over 
common  fraction  numerals  cannot  be  appreciated  until 
these  numerals  have  been  used  in  computation.  The  use 
of  decimal  fraction  numerals  in  computation  is  now 
commonly  deferred  to  later  grades. 


252-253  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  227-229. 

Expanded  Notes  other  than  suggestions  for  the  able 
pupils  are  not  considered  necessary  for  this  lesson. 

Providing  for  the  able  pupil 

Able  pupils  can  collect  newspaper  and  magazine  clip- 
pings showing  the  use  of  per  cents.  They  can  then 
interpret  the  meaning  of  these  per  cents. 

These  pupils  can  also  keep  a record  of  progress  in 
some  subject  (spelling,  for  example),  that  shows  the 
per  cent  of  words  correctly  spelled  in  relation  to  the 
number  of  words  that  were  to  have  been  learned. 

For  this  activity  you  may  have  to  provide  scores 
in  terms  of  per  cents  when  the  number  of  items  in- 
volved do  not  make  ratios  that  are  easily  reduced  to 
per  cents.  If  possible,  at  this  point,  include  numbers 
of  items  that  can  be  so  reduced  easily  (5,  10,  20, 
25,  etc.). 

254  Checking  up 

Lesson  Briefs  for  this  lesson  are  on  pages  229-230. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

255-256  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  230-231. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 
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257-258  Using  arithmetic 

Lesson  Briefs  for  this  lesson  ore  on  pages  232-233. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

259  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  pages  233-234. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


260-263  Looking  back 

Lesson  Briefs  for  these  lessons  are  on  pages  234-237. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

264-267  Checking  up 

Lesson  Briefs  for  these  lessons  are  on  pages  238-241. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 


350 


Your  nofes 


Your  notes 


352 


Your  notes 


353 


I 


Your  notes 


f 


354 


0@®@0 

00000 

100000 

00 


Activities 


This  section  of  the  Teaching  Guide  contains  sug- 
gested activities  specially  designed  to  extend 
the  child’s  concepts  and  generalizations  about 
arithmetic.  Specific  references  are  made  to  these 
activities  in  the  Expanded  Notes. 

The  activities  are  arranged  in  the  order  of  their 
use  in  the  Expanded  Notes  and  are  numbered  to 
make  reference  to  them  easier. 

You  will  undoubtedly  discover  new  ways  of  using 
these  activities  and  ways  of  adapting  them  to 
other  topics. 

You  will  also  be  sure  to  think  up  other  activities  as 
good  as  or  better  than  the  ones  described  here. 
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Activities 


Useful  arithmetic  activities 

are  those  that  lead  to  good 
thinking  and  generalizations. 
They  should  not  require 
time-oonsuming  and  mechanical 
work.  They  should  be  directly 
arithmetical. 


Activity  1 

Experimenting  with  points  and  lines 

The  six  challenging  experiments  described 
below  will  help  the  pupils  make  generalizations  about 
points  and  lines.  Some  typical  answers  are  also  given. 

You  will  need  to  prepare  the  following  materials: 
for  Experiments  A,  B,  C,  and  D:  6"  x 4"  cards  on 
which  the  experiments  have  been  written  or  typed 
for  each  child;  for  Experiment  E,  cutouts  of  poly- 
gons as  described  on  page  358;  for  Experiment  F,  the 
chart  illustrated  on  page  358  (reproduced  on  the 
chalkboard) . 

Experiment  A:  The  children  should  work  inde- 
pendently, but  you  may  need  to  remind  them  that 
a polygon  is  any  closed  shape  having  three  or  more 
straight  sides. 


Experiment  A 

1.  Make  as  many  arrangements  of  2 straight  lines  as  you  can. 

Are  any  of  your  arrangements  polygons? 

2.  Make  as  many  arrangements  as  you  can  using  3 straight  lines. 
Which  of  your  arrangements  are  polygons? 

3.  Now  see  what  you  Can  do  with  4 straight  lines.  Which  of 
your  arrangements  are  polygons? 

4.  Meike  as  many  arrangements  as  you  can  using  5 straight  lines. 
How  many  polygons  can  you  make? 
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Some  arrangements  the  children  might  make  for 
Experiment  A are  shown  above. 

Experiment  B;  Hint:  After  the  first  line  has  been 
drawn,  each  succeeding  line  must  cross  all  the  lines 
I already  drawn,  and  not  more  than  two  lines  should 
meet  at  any  point.  Answers  to  Experiment  B are 
; shown  below  the  picture  of  the  card. 


Sxperiment  B 

1.  What  is  the  greatest  number  of  points  at  which  two  straight 
lines  can  be  made  to  cross? 

2.  What  is  the  greatest  number  of  points  at  which  three  straight 
lines  can  be  made  to  cross? 

3.  '^hat  is  the  greatest  number  of  points  at  which  four  straight 
lines  can  be  made  to  cross? 

4.  What  is  the  greatest  number  of  points  at  irhlch  five  straight 
lines  can  be  made  to  cross? 


■■  Pictures  of  the  cards  for  Experiments  C and  D and 
- answers  for  the  exercises  are  shown  in  the  next  col- 
fumn  and  on  page  358.  Note  that  for  Experiment  C 

I the  triangles  overlap. 

Experiment  D:  Hint:  Draw  a line  from  each  point 
1|  to  each  of  the  other  points.  Tell  the  children  to  make 


Eiq^eriment  C 

1.  How  many  triangles  can  be  made  with  1 straight  line? 

2.  How  many  triangles  can  be  made  with  2 straight  lines? 

3.  How  many  triangles  can  be  made  with  3 straight  lines? 

4.  How  many  triangles  can  be  made  with  4 straight  lines? 

It  is  easy  to  make  three.  Can  you  make  four? 

5.  Now  see  how  many  triangles  you  can  make  with  5 straight 
lines.  (Start  by  making  four,  using  4 straight  lines. 
Then  experiment  with  the  fifth  line.  Try  to  get  as  many 
overlapping  triangles  as  possible.  What  is  the  beet  way 
to  do  this?)  It  is  possible  to  make  as  many  as  10 
different  triangles. 
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Experiment  D 

1.  Draw  as  many  straight  lines  as  you  can  through 

2 points. 

2.  Draw  as  many  straight  lines  as  you  can  through 

3 points.  Draw  each  line  through  2 points. 

3.  Draw  as  many  straight  lines  as  you  can  through 

4 points.  Draw  each  line  through  2 points. 

4.  Draw  as  many  straight  lines  as  you  can  through 

5 points.  Draw  each  line  through  2 points. 


Activity  T 
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Activity  3 

Working  with  polygons  and  circles 


their  points  far  apart,  so  that  the  lines  will  not  be 
crowded.  Some  of  the  more  able  children  may  ob- 
serve the  sequence  1,  3,  6,  10,  and  may  be  able  to  ex- 
tend it  without  drawing  and  counting  lines.  The  lines 
the  children  draw  may  be  numbered  as  shown  above. 

Experiment  E:  Supply  the  children  with  sets  of 
regular  polygons — a set  of  triangles,  a set  of  squares, 
a set  of  pentagons,  a set  of  hexagons,  etc.  Each  set 
should  consist  of  15  to  20  identical  shapes  cut  out  of 
oaktag  or  construction  paper.  Let  the  children  experi- 
ment with  each  set  to  see  if  the  polygons  can  be  used 
to  make  designs  that  will  fit  together  (as  for  a floor 
covering). 

Experiment  F:  On  the  chalkboard  make  a chart 
like  the  one  below.  Then  the  children  may  either 
copy  the  chart  on  paper  and  fill  it  in,  or  they  may 
take  turns  filling  in  the  spaces  on  the  board.  Let  them 
think  of  objects  to  write  in  the  first  column,  decide 
which  shape  describes  a surface  of  the  object  and 
write  its  name  in  the  second  column,  and  then  check 
the  term  or  terms  that  describe  its  dimensions. 


Object 

Shape 

Base 

Altitude 

Diameter 

book 

Rectangle 

K 

clock 

Circle 

1^ 

Activity  2 

Polygon  map 

If  possible,  supply,  for  each  child,  printed 
outline  maps  of  the  United  States  showing  the  states 
(or  of  Canada  showing  the  provinces). 

Using  straight  lines  only,  the  children  should  draw 
in  red  within  each  state  (or  province)  the  polygon 
that  they  think  the  shape  of  the  state  (or  province) 
resembles.  Have  the  children  label  each  shape  they 
draw  with  the  name  of  the  polygon  if  they  know  its 
name. 


Provide  large  oaktag  cutouts  of  parallelo- 
grams, triangles,  and  circles  (a  20"  by  30"  rectangle, 
a triangle  with  a 27"  base  and  a 23"  altitude,  etc.). 
To  identify  the  cutouts,  print  a capital  letter  on  each. 
Label  the  edges  of  the  polygons  with  letters.  Mark 
the  centers  of  the  circles.  (If  necessary,  draw  and 
label  the  line  on  which  the  altitude  of  the  parallelo- 
gram or  triangle  can  be  measured.) 

Divide  the  class  into  small  groups  and  give  each 
group  one  cutout.  'Write  on  the  chalkboard  instruc- 
tions for  the  children  to  follow.  These  instructions 
may  be:  (1)  Write  on  paper  the  identifying  letter 
(A,  B,  etc.)  of  your  cutout;  (2)  write  the  name  of  the 
cutout  (circle,  rectangle,  etc.);  (3)  measure  the  sides 
and  write  the  length  of  each  side  beside  the  letter  for 
that  side;  (4)  measure  the  altitude  or  diameter  and 
record  its  length. 


Activity  4 

Estimating  areas 

A simple  activity  can  be  used  to  give  the 
children  experience  in  estimating  the  areas  of  squares. 
Prepare  a worksheet  on  which  five  squares  with  sides 
of  1 inch,  2 inches,  3 inches,  4 inches,  and  5 inches 
are  shown.  Label  the  squares  A to  E.  Below  the 
squares  make  a little  chart  for  the  children  to  fill  in. 
Write  the  headings  “Estimate”  and  “Squares  Used” 
with  the  letters  A to  E in  a column.  Copies  of  the 
worksheet  may  be  duplicated  for  all  the  pupils  in 
your  class.  Each  child  will  also  need  25  one-inch 
paper  squares. 

Do  not  discuss  with  the  children  what  the  area  of 
each  square  might  be;  rather,  let  them  judge  for 
themselves  how  many  square  inches  will  cover  each 
square.  Let  them  study  the  pictures,  then  opposite  the 
letters  A to  E on  the  chart  write  the  number  of  square 
inches  they  estimate  the  area  of  each  square  to  be 

When  this  has  been  done,  have  each  child  cover  the 
squares  with  his  paper  one-inch  squares  and  then  write 
on  the  chart  the  number  of  squares  he  used. 

After  the  children  have  completed  the  work  witl  | 
the  squares  on  the  worksheet,  hold  up  before  the  clas:  j 
2-inch,  4-inch,  5-inch,  and  6-inch  squares.  Again  havt  | 
the  children  estimate  the  areas  in  square  inches  an( 
write  their  estimates  on  paper.  Then  have  a child  us 
paper  one-inch  squares  to  determine  the  area  of  eacl 
square  so  that  the  class  can  compare  these  areas  witl 
their  estimates. 


Another  way  for  children  to  estimate  the  areas  of 
squares  is  to  have  them  draw,  without  using  rulers, 
squares  which  they  think  have  areas  of  1 square  inch, 
4 square  inches,  9 square  inches,  etc.  Then  let  them 
use  the  paper  one-inch  squares  to  verify  the  areas  of 
the  squares  they  have  drawn. 

After  the  children  have  had  experience  in  estimat- 
ing the  areas  of  squares,  let  them  try  to  estimate  the 
areas  of  other  polygons.  Use  only  simple  polygons. 
Do  not  at  this  time  have  the  children  use  the  linear 
dimensions  to  verify  the  areas.  Have  them  use  their 
paper  one-inch  squares  only. 


Activity  5 


Number  “spelldown” 


To  give  children  practice  in  changing  group- 
ings (ones  into  tens,  tens  into  hundreds,  hundreds  into 
thousands,  etc.),  and  in  thinking  of  numbers  in  terms 
of  different  groupings,  let  them  have  a spelldown  as 
described  below.  The  children  should  first  “number 
off,”  with  the  “evens”  on  one  team  and  the  “odds”  on 
the  other. 

To  start  the  game,  the  leader  of  one  team  asks  the 
leader  of  the  other  team  to  change  3 hundreds  14  tens 
8 ones,  for  example,  to  the  simpler  numerical  form 
[448].  If  the  opposing  member  does  so  correctly,  it  is 
his  turn  to  make  up  an  expression  containing  hun- 
dreds, tens,  and  ones  (or  thousands,  hundreds,  tens, 
and  ones)  and  ask  the  second  person  on  the  first  team 
to  change  it  to  the  simpler  numerical  form.  The  chil- 
dren should  understand  that  one  of  the  groups  in  the 
number  must  contain  more  than  9.  When  a player 
misses,  he  must  sit  down  and  give  the  next  member 
on  the  opposing  team  a chance  to  answer.  The  child 
who  remains  standing  at  the  end  is  the  winner. 

Another  way  to  play  the  game  is  to  give  a number 
— for  example,  134 — and  ask  that  it  be  changed  to 
hundreds,  tens,  and  ones  in  such  a way  that  one  of  the 
groups  will  contain  more  than  9.  (For  example,  134 
may  be  thought  of  as  13  tens  4 ones  or  as  1 hundred 
2 tens  14  ones.) 


Activity  6 


Number  along 


Three  to  nine  children  can  play  this  game, 

1 which  provides  practice  in  regrouping  for  use  in 
: carrying. 

To  prepare  for  the  game,  cut  3"  x 5"  cards  in  half 
to  make  3"  x 214"  cards.  Decide  on  a series  of  100 


J 


numerals,  such  as  401  to  500,  1001  to  1100,  15,001 
to  15,100,  etc.,  and  in  the  corner  of  each  card  write 
one  of  the  100  numerals.  The  purpose  of  the  game  is 
to  get  the  ten  cards  for  one  of  the  decades  (such  as 
401,  402,  403,  404,  405,  406,  407,  408,  409,  410  or 
1001,  1002,  1003,  1004,  1005,  1006,  1007,  1008, 
1009,  1010).  The  child  who  gets  such  a sequence  of 
ten  first  lays  down  his  hand,  calls  out  “Number 
along,”  and  wins. 

The  pack  of  100  cards  (face  down)  is  placed  in  the 
middle  of  the  table,  and  each  child  in  turn  takes  a 
card  until  he  has  10  cards.  Each  player  then  examines 
his  hand  to  see  if  he  has  a start  toward  a sequence 
of  numerals  in  any  series  of  ten.  If  he  does,  he  should 
save  these  cards  and  try  to  get  the  missing  numerals 
in  that  decade. 

The  child  at  the  right  of  the  last  player  to  pick  up 
his  tenth  card  starts  the  game.  He  must  offer  to  trade, 
for  an  unknown  card,  a card  that  he  does  not  want.  He 
chooses  from  his  hand  a card  he  wants  to  trade  and 
describes  the  numeral  on  it  by  saying  it  in  the  form 
of  hundreds,  tens,  and  ones,  so  arranged  that  there 
are  more  than  9 ones  or  more  than  9 tens.  For 
example,  for  the  142  card  he  might  say  “1  hundred, 
3 tens,  12  ones.” 

If  some  of  the  players  are  saving  “one  hundred 
forties,”  they  will  want  to  trade  and  will  call  out 
“trade.”  The  first  one  to  call  out  may  trade  any  card 
he  does  not  want  for  the  142  card.  If  the  player  who 
wants  to  get  rid  of  the  142  card  calls  the  numeral  by 
its  usual  name  (one  hundred  forty-two)  instead  of 
by  hundreds,  tens,  and  ones,  he  loses  his  chance  to 
get  a new  card.  He  must  keep  the  old  card  for  that 
round. 

If  a player  has  described  his  numeral  correctly  and 
no  one  wants  to  trade,  he  may  discard  the  card  by 
putting  it  face  down  at  the  bottom  of  the  pile  in  the 
middle  of  the  table.  He  then  may  draw  a new  card 
from  the  top  of  the  pile. 

A player  may  lay  his  hand  of  ten  cards  down  and 
call  “Number  along”  only  when  it  is  his  turn  to  play. 


Activity  7 

Roman  numeral  chart 

An  easy  Roman  numeral  chart  can  be  out- 
lined by  the  teacher  and  filled  in  by  the  slow  learner. 

On  the  left  side  of  the  sheet  of  paper  write  in  a 
column  the  Roman  numerals  from  one  to  ten.  At  the 
bottom  of  the  chart  and  to  the  right  of  the  numeral 
X,  write  the  numeral  for  each  decade  to  100.  Then 
draw  lines  separating  the  numerals  for  the  decades. 


Activities  2-7 


making  a chart  like  the  one  shown  below.  Show  the 
children  how  to  fill  in  each  sequence  by  writing  nu- 
merals in  the  columns.  For  example,  for  the  first 
numeral  in  the  first  column  (opposite  I),  they  should 
write  “XI.” 

Other  charts  can  be  made  for  the  sequences  between 
100  and  500,  or  100  and  1000,  if  you  wish.  However, 
if  the  child  is  able  to  understand  how  the  Roman 
numerals  from  1 to  100  are  formed,  he  will  be  able 
to  decipher  larger  numbers,  since  they  follow  the 
same  pattern. 

The  chart  may  be  drawn  on  the  chalkboard  to  be 
copied  and  completed  by  the  child,  or  it  may  be 
duplicated  and  given  to  the  child  to  fill  in. 


1 

Xl 

1 

It 

III 

IV 

V 

1 

VI 

i 

i 

VII 

vill 

i ; 

IX 

+ ; 

! 1 

1 

r^r 

'loT'! 

XXX 

I XL 

L 

LX 

|LXX 

Lm 

xc 

c ! 

Activity  8 

Basic  fact  lists 

To  give  children  a review  of  the  multiplica- 
tion and  division  basic  facts  in  a different  way,  have 
them  arrange  the  facts  according  to  number  groups. 
For  this  activity,  instruct  the  children  to  write  the 
numerals  40,  42,  45,  48,  49,  54,  56,  etc.,  in  rows 
across  the  top  of  their  papers.  Show  them  how  to 
leave  sufficient  space  between  and  below  numerals 
so  that  they  can  write  the  complete  equations  in  a 
column  under  each  number.  (See  the  sample  below.) 

140 

Snt^4o  4jir7»V4 

TXte-i-A  <)X^=4S- 

This  activity  may  be  used  for  the  division  basic 
facts  also.  Instruct  the  children  to  put  the  dividends 
for  the  division  groups  across  the  top  of  their  papers 
in  the  way  explained  above  for  multiplication.  Then 
tell  them  to  show  in  equation  form  all  the  basic  facts 
that  belong  in  each  group. 


For  the  40,  42,  and  45  groups,  their  work  would 
look  like  this; 
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Activity  9 

Working  with  number  series 

For  each  number  series  the  children  are  to 
find  the  pattern  used  in  making  the  series  and  to  write 
numerals  for  enough  additional  numbers  to  complete 
at  least  one  more  sequence  of  the  series. 

Sample  number  series  of  suitable  types  are  indi- 
cated below  for  use  with  various  pages  of  the  pupils’ 
book. 

For  page  18: 

8,  9,  11,  14,  18,  23,  . . . ( + 1,  +2,  +3,  +4,  etc.) 
28,  25,  22,  19,  16,  . . . (-3  each  time) 

6,  9,  7,  10,  8,  11,  . . . (+3,  -2;  +3,  -2) 

15,  14,  13,  12,  13,  12,  11,  10,  11,  . . . 

(-1,  -1,  -1,  + 1;  -1,  -1,  -1,  +1) 

For  page  66: 

4,  4,  8,  24,  96,  . . . (XI,-.  X2,  X3,  X4,  etc.) 

1,  6,  30,  120,  . . . (X6,  X5,  X4,  etc.) 

6,  8,  16,  18,  36,  . . . (+2,  X2;  +2,  X2) 

For  page  90: 

172,  86,  43,  44,  22,  11,  12,  . . . 

(-f-2,  -2,  +1;  -^2,  -2,  +1) 

6,  24,  12,  48,  24,  ...  ( X4,  -^2;  X4,  -^2) 

For  page  111:  Any  of  the  above  types 
For  page  197: 

34,  %,  134,  . . . (+3'^  each  time) 

%,  ¥4,  %,  312,  ...  ( — 342  each  time) 

1,  m,  1V12,  W12,  ive, . . . (+34,  -y4;  +1/3,  -y4) 

For  page  202:  Any  of  the  above  types 


Activity  10 

Target  toss 

The  game  of  “Target  Toss”  can  furnish  prac- 
tice in  column  addition  of  one-figure  numbers,  two- 
figure  numbers,  and  three-figure  numbers. 

Materials  needed  are  a large  square  board  (the 
end  of  an  orange  crate  will  do),  5 drapery  angle 
screws  or  hooks,  5 or  more  jar  rubbers,  and  a set  of 
large  cards,  each  with  a different  numeral  on  it  (one- 


figure,  two-figure,  or  three-figure).  Punch  a hole  in 
the  top  center  of  each  card.  Make  the  target  by  screw- 
ing the  drapery  hooks  into  the  board,  one  hook  in 
the  center  and  two  rows  of  two  hooks  each.  Then 
hang  a card  on  each  hook. 

The  difficulty  of  the  game  may  be  controlled  by  the 
size  of  the  numbers  whose  numerals  you  choose  to 
hang  up  and  by  the  number  of  rings  that  are  thrown. 
Be  sure  to  keep  the  difficulty  within  the  range  of  the 
players. 

Decide  before  the  game  begins  how  many  “ringers” 
a player  may  have  at  each  turn  at  play.  For  example, 
the  game  can  be  limited  to  two  ringers  at  each  turn, 
with  a maximum  of  five  jar  rings  to  throw.  When  a 
player  has  made  two  ringers,  he  is  through  for  the 
turn.  He  may  throw  any  number  of  jar  rings  up  to 
five  to  get  two  ringers.  The  game  can  be  made  more 
difficult  by  requiring  three  ringers  in  5 throws.  If  the 
children  find  it  hard  to  get  two  (or  three)  ringers, 
provide  jar  rings  for  more  throws. 

Let  each  player  take  a turn  at  throwing  jar  rings, 
one  at  a time,  at  the  hooks  from  a distance  of  six  feet. 
One  child  may  be  designated  as  scorekeeper  to  write 
the  ringed  numerals  on  the  board  under  a player’s 
name.  Then  let  each  player  add  up  his  own  total 
score.  The  player  with  the  highest  total  score  wins. 
Ties  may  be  broken  in  a toss-off.  Abler  pupils  can 
try  adding  the  numbers  mentally,  but  the  slower  chil- 
dren should  use  paper  and  pencil. 


Activity  1 1 

Cork  drop 

“Cork  Drop”  is  a game  that  will  give  chil- 
1 dren  practice  in  adding  numbers  with  two  and  three 
' figures. 

i Materials  needed  are  an  empty  coffee  can  (or  other 
similar  container)  and  a supply  of  medium-sized 
corks.  Write  or  paint  a two-figure  or  a three-figure 
numeral  on  the  top  of  each  cork.  Let  each  child  have 

I up  to  five  tries  at  dropping  corks  into  the  can.  As 
soon  as  he  has  two  in  the  can,  he  should  add  the  num- 
bers. The  corks  should  all  be  dropped  from  the  same 
height. 

Able  students  may  use  mental  calculation  when 
adding  the  numbers  shown  on  the  corks  dropped  into 
the  can.  Slow  pupils  should  be  allowed  to  use  pencil 
and  paper  in  adding  their  numbers. 

The  player  with  the  highest  total  wins. 

Provide  enough  corks  so  that  the  children  cannot 
become  familiar  with  the  number  combinations  that 
it  is  possible  to  make. 


Activity  12 

Multiplication  and  division  chart 

A chart  for  the  multiplication  and  division 
basic  facts  may  be  prepared  by  the  pupils. 

Have  the  children  mark  off  a AVt”  square  into  half- 
inch spaces,  9 across  and  9 down.  Beginning  with  the 
second  from  the  left  space  at  the  top,  have  them  write 
the  numerals  from  2 to  9 in  the  spaces  going  across. 
Then  have  them  write  the  numerals  from  2 to  9 in  the 
spaces  going  down  the  left  side,  starting  with  the 
second  from  the  top  space.  Tell  the  pupils  to  multiply 
the  2 at  the  top  by  the  2 at  the  left,  and  write  the 
answer  directly  under  the  top  2 and  opposite  the  side 
2.  Then  tell  them  to  multiply  the  3 at  the  top  by  the 
2 at  the  left,  and  write  the  answer  beneath  the  3 and 
opposite  the  2.  Have  them  continue  multiplying  the 
numbers  across  the  top  by  2 and  writing  in  the  an- 
swers until  the  second  horizontal  row  is  filled.  Then 
have  them  multiply  the  numbers  in  the  top  row  by 
the  3 at  the  left  side  and  write  the  answers  in  the 
proper  columns.  Have  them  continue  in  this  way  until 
as  many  multiplication  basic  facts  as  the  children 
know  have  been  filled  in. 

The  heavy  line  on  the  chart  below  shows  how  far 
the  chart  could  be  filled  in  when  the  children  have 
reviewed  the  work  on  page  18.  As  other  facts  are 
reviewed,  the  proper  numerals  may  be  put  on  the 
chart.  Once  the  chart  has  been  completed  correctly, 
the  children  can  use  it  to  verify  any  multiplication 
fact  they  are  unsure  of. 
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Activities  8-12 


This  chart,  of  course,  can  also  be  used  to  review 
the  division  basic  facts.  When  the  children  want  to 
check  division  facts,  they  use  the  figures  in  the  first 
column  at  the  left  as  divisors.  The  figures  in  the  rows 
to  the  right  show  numbers  that  are  to  be  divided,  and 
the  figures  in  the  top  row  are  answers. 


Activity  13 

Basic  fact  changeover 

This  game  reviews  the  basic  facts.  It  can 
be  arranged  to  give  practice  on  addition  and  subtrac- 
tion basic  facts,  or  on  division  and  multiplication 
basic  facts.  For  drill  on  all  the  addition  and  subtrac- 
tion facts,  162  cards  (81  for  each  process)  are 
needed.  For  multiplication  and  division,  limit  the 
facts  on  the  cards  to  the  number  groups  already 
reviewed.  Three  to  five  children  may  play. 

Cut  3"  X 5"  cards  into  four  pieces  so  that  each  small 
card  will  be  V//'  x 2V/'.  Write  a basic  fact  on  each 
card.  Shuffle  the  cards  thoroughly  and  let  each  player, 
in  turn,  draw  a card  until  he  has  six  cards.  (The  re- 
maining cards  are  kept  in  a pile  to  draw  from  as  the 
game  proceeds.)  The  first  child  to  draw  a card  with 
an  answer  of  10  or  more  must  put  that  card  face  up 
in  the  center  of  the  table  as  the  master  card  and  draw 
another  card.  The  child  who  is  last  to  draw  the  sixth 
card  for  his  hand  is  the  first  one  to  play.  If  he  has  a 
card  showing  a basic  fact  that  starts  with  the  same 
number  as  the  answer  for  the  basic  fact  on  the  master 
card  in  the  center  of  the  table,  he  must  lay  it  to  one 
side  of  the  master  card.  Then  the  next  child  draws  a 
card  and  plays  to  the  master  card  if  he  can.  Play  con- 
tinues in  this  manner  until  4 cards  have  been  placed 
around  the  master  card,  as  shown  in  the  next  column. 
(If  multiplication  and  division  basic  facts  are  being 
used,  it  will  not  always  be  possible  to  place  4 cards 
around  the  master  card.  The  maximum  possible  num- 
ber may  be  1 , 2,  3,  or  4 cards.  For  example  if  2 X 8 is 
the  master  card,  only  the  cards  showing  16h-4, 
16^2,  and  16-4-8  are  available  to  be  placed  around 
the  master  card.) 

Now  the  four  cards  around  the  master  card  (or  1, 
2,  3,  or  4 cards  for  multiplication  and  division)  are 
new  master  cards.  The  children  look  for  basic  facts 
that  begin  with  the  same  number  as  the  answer  on 
any  one  of  the  new  master  cards.  When  a player  has 
such  a card,  he  lays  it  on  top  of  the  proper  card.  The 
card  just  played  then  becomes  a new  master  card  in 
turn.  The  children  continue  to  draw  and  play  in  turn 
until  the  pile  is  exhausted  or  until  one  player  is  out 
362  of  cards. 


The  player  who  gets  rid  of  all  his  cards  first  is  the 
winner.  If  all  the  cards  in  the  pile  have  been  drawn 
before  someone  has  played  all  his  cards,  the  player 
with  the  fewest  cards  left  is  the  winner. 


//-2 


US 


Activity  14 

Problem  cards 

Prepare  5"  x 3"  cards  (lettered  A,  B,  C, 
etc.)  and  write  or  paste  one  problem  on  each  card. 
You  may  make  up  these  problems  or  cut  them  from 
old  textbooks.  Be  sure  the  problems  are  within  the 
range  of  the  processes  taught  thus  far.  Include  cards 
for  new  problem  types  as  they  are  taught. 

Let  each  pupil  pick  out  three  cards,  five  cards,  or 
as  many  as  you  specify.  On  his  paper,  opposite  the 
letter  of  the  card,  he  is  to  write  the  equation  for  the 
problem,  with  the  letter  n where  the  answer  is  to  be 
inserted.  If  a problem  requires  computation,  the  child 
should  show  his  computation. 


Activity  15 

Make  up  a problem 

Have  the  children  work  in  groups  and  take 
turns  being  “It,”  as  described  below.  Let  one  child 
do  the  timing  and  experiment  with  times  of  1 minute 
to  3 minutes  to  determine  how  much  time  should  be 
allowed.  (It  will  be  helpful  if  you  can  provide  the 
group  with  a three-minute  egg  timer,  a stop  watch, 
or  a watch  with  a second  hand.)  The  child  who  is 
“It”  writes  on  the  board  an  equation  with  the  letter 
n for  the  missing  number.  Then  he  points  to  a child 
in  the  group  and  asks  him  to  make  up  a problem  to 
fit  the  equation.  If  the  child  can  state  a problem  and 
give  the  answer  before  the  time  is  up,  he  becomes 
“It.”  If  he  cannot  think  of  a problem,  the  child  who 
is  “It”  asks  another  child  to  make  up  a problem. 

All  the  children  in  the  group  should  verify  the 
answers.  Supervise  the  activity  to  make  sure  that  the 
children  do  not  go  beyond  the  range  of  the  processes 
studied  thus  far.  Permit  discussion  of  all  disputed 
problems. 


Activity  16 

Multiplication  and  division  basic 
fact  practice  cards 

As  a follow-up  to  Activity  8 or  as  a sepa- 
rate activity,  have  the  children  make  practice  cards 
for  the  multiplication  and  division  basic  facts.  They 
may  use  the  lists  made  for  Activity  8 to  make  a card 
for  each  number  group.  Each  card  should  have  a 
group  number  on  one  side  and  all  the  basic  facts  for 
that  group  on  the  other  side. 

The  practice  cards  should  be  made  of  oaktag.  A 
sample  card  for  the  24  group  in  multiplication  is 
shown  below. 

6x«v  = n \ 
8x3  =n 


For  multiplication,  arrange  the  cards  with  the 
equation  side  up,  and  cut  a piece  from  the  upper  right 
; corner,  so  that  the  cards  can  be  assembled  easily  with 
i the  equation  side  up. 

I In  using  the  cards,  the  children  may  work  indi- 
i|)  vidually  or  in  pairs,  reading  the  equations  and  decid- 
[il  ing  which  group  number  is  the  product.  By  reversing 


the  card,  they  can  verify  their  answer.  New  cards  may 
be  made  as  higher  number  groups  are  studied. 

Similar  cards  can  be  made  for  the  divisior*  basic 
facts.  Arrange  these  with  the  group  number  up,  and 
have  the  children  give  the  division  basic  facts  for 
that  group. 

These  practice  cards  can  also  be  used  by  the  pupils 
on  their  own  to  practice  responses  for  the  basic  facts. 
The  pupils  can  work  in  teams  of  two. 


Activity  17 

Trouble  spots 


Individual  practice  cards  that  contain  only 
the  basic  facts  the  child  finds  difficult  provide  a 
useful  activity.  Let  each  child  put  the  facts  he 
finds  troublesome  on  small  pieces  of  drawing  paper. 
Have  him  write  the  fact  in  equation  form  (without 
the  answer)  on  one  side  of  the  card  and  the  same 
fact  in  equation  form  with  the  answer  on  the  other 
side.  Lay  the  cards  so  that  all  the  sides  without  an- 
swers are  face  up  and  cut  off  a small  part  of  the  up- 
per left  corners.  The  cut  corners  will  help  the  child 
arrange  the  cards  so  that  all  the  sides  with  answers 
or  all  the  sides  without  answers  are  facing  the  same 
way. 

Practice  cards  of  this  kind  may  be  made  for  addi- 
tion, subtraction,  multiplication,  and  division  basic 
facts.  A pupil  may  use  these  cards  in  his  spare  time, 
working  alone,  or  he  may  use  them  in  practice  ses- 
sions with  a partner.  As  soon  as  a pupil  is  sure  of  a 
fact,  he  should  remove  its  card  from  his  pack.  En- 
courage him  to  eliminate  cards  as  soon  as  he  can. 
In  this  way,  he  competes  with  himself. 


Commercially  prepared  cards,  for  both  individual 
and  class  use,  are  available  (in  computational  form 
only).* 

^Arithmetic  Flash  Cards  for  Individual  Use  (2"  x VA"  in 
envelope).  Set  5:  Addition  and  Subtraction  (200  cards);  Set 
6:  Multiplication  and  Division  (190  cards).  Scott,  Foresman 
and  Company. 

Arithmetic  Flash  Cards  for  Class  Use  (4"  x 7",  boxed).  Set 
1:  Addition  (100  cards);  Set  2:  Subtraction  (100  cards); 
Set  3:  Multiplication  (100  cards);  Set  4:  Division  (90  cards). 
Scott,  Foresman  and  Company. 
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Activity  18 

Multiplication  and  division 
tables 

Another  way  to  review  basic  facts  is  to 
have  the  children  make  their  own  “tables.”  For  multi- 
plication, have  them  start  with  a number  representing 
the  size  of  the  equal  groups  and  show  how  the  an- 
swers (products)  change  when  this  number  is  mul- 
tiplied by  successive  numbers.  The  children  should 
make  one  or  more  of  these  tables,  but  make  them  only 
as  far  as  they  have  reviewed  the  basic  facts.  As  new 
facts  are  reviewed,  they  can  be  included  in  the  appro- 
priate table.  A sample  table  is  given  below. 


/L-r  - SL. 

SL^  T ^ 'S 

VAf  -3jt 

3A-T  ^ - y 

sxt  '-yo 

y-i-r'i  - S' 

Lxi-yf 

yy  -r  8 = ^ 

7J(%^  iTi. 

s(-  ■r'i-  7 

For  division  tables,  have  the  children  take  a num- 
ber representing  the  size  of  the  equal  groups  (divisor) 
and  show  how  the  answers  (quotients)  change  as  in- 
creasingly larger  numbers  are  divided  by  this  number. 
Have  them  use  number  groups  only  as  far  as  they 
have  reviewed.  See  the  sample  table  above. 


Activity  19 

Multiplication  and  division  table 
cards 

For  a more  permanent  record,  the  tables 
made  in  Activity  18  may  be  transferred  to  small 
oaktag  cards.  For  multiplication,  have  the  children 
write  the  numeral  representing  the  size  of  the  equal 
groups  (multiplicand)  on  one  side  of  the  card.  The 
basic  facts  using  that  numeral  should  be  arranged 
in  table  form  on  the  other  side  of  the  card  to  show 
how  answers  (products)  change  when  this  number 


7 X'3«6\ 
3 < 3 « 

^ X 3 =12 
5')(3  = |5' 

-I  X3=21 

8 y 3 = 2*^ 
'lx  3=2T 


28  -r  *!•*  7 
32f.4=  8 
g<>-r4  = ^ 

(multiplicand)  is  multiplied  by  successively  larger 
numbers. 

These  cards  may  be  used  individually  for  oral  or 
written  work.  The  equations  on  the  back  provide  the 
children  with  a means  of  verifying  their  work. 

Division  cards  may  also  be  made.  The  numeral 
representing  the  size  of  the  equal  groups  (divisor) 
should  be  written  on  one  side  of  the  card.  The  basic 
facts  should  be  arranged  in  table  form  on  the  other 
side  of  the  card  to  show  how  the  answers  (quotients) 
change  as  increasingly  larger  numbers  are  divided 
by  this  number. 


Activity  20 

Number  football 

A “football  game”  can  be  improvised  very 
easily  in  a small  space  in  the  classroom.  The  game  as 
described  uses  the  multiplication  or  division  basic 
facts  through  the  36  group. 

You  will  need  1 1 pieces  of  string,  each  roughly  4' 
long,  and  1 1 pieces  of  typing  paper,  six  of  which  are 
numbered  4 to  9,  and  five  of  which  are  numbered  4 
to  8.  These  numerals  should  be  large  enough  to  be 
seen  easily.  You  will  also  need  three  cardboard  ovals, 
numbered  2,  3,  and  4,  to  represent  footballs.  (Or  you 
may  use  boxes,  similarly  numbered.) 


Place  the  strings  about  a foot  apart  and  parallel 
to  one  another  on  the  floor.  They  can  be  fastened 
down  with  cellophane  tape  at  each  end.  (If  you  pre- 
fer, you  can  draw  chalk  lines  on  the  floor.)  Place 
the  papers  under  the  strings,  or  tape  them  over  the 
chalk  lines,  in  ascending  numerical  order  from  4 to 
9 and  in  descending  numerical  order  from  9 to  4.  See 
the  picture  below. 

Divide  the  class  into  two  teams.  (There  should  be 
both  able  pupils  and  slow  learners  on  each  side.)  Then 
select  two  children  of  similar  learning  ability,  one 
from  each  team.  (If  you  wish,  several  groups  may  be 
organized.  Two  teams  of  able  pupils  or  two  teams  of 
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slow  learners  could  then  play  against  each  other.) 
Give  one  of  the  two  children  a “football”  and  tell  him 
to  start  at  one  end  of  the  field  and  progress  as  far  as 
he  can.  Explain  that  at  each  line  he  must  multiply 
the  number  shown  on  his  football  (if  the  multiplica- 
tion basic  facts  are  being  practiced)  by  the  number 
shown  on  the  line  and  give  the  answer.  If  he  gives  all 
the  answers  correctly,  he  gets  7 points  for  a touch- 
down. 

Now  the  pupil  from  the  opposing  team  carries  the 
ball.  He  must  progress  down  the  field  from  the  oppo- 
site end  and  give  all  the  answers  as  he  goes.  If  he 
gives  them  correctly,  he,  too,  scores  7 for  a touch- 
down. A turn  is  now  given  to  another  pupil  from  the 
first  team.  His  football  should  be  one  with  a numeral 
different  from  the  one  used  by  the  first  player. 

If  a player  fails  to  give  a correct  answer  on  his 
way  down  the  field,  his  team  may  send  in  a substi- 


tute. The  new  player  will  then  try  to  complete  the 
run  to  the  goal  line.  If  he  fails,  the  ball  goes  to  the 
opposing  team.  If  this  team  has  already  scored  with 
this  particular  ball,  a new  player  should  use  a ball 
with  a different  numeral. 

The  game  can  be  adapted  to  provide  practice  for 
basic  facts  higher  than  36  by  using  footballs  with 
numerals  larger  than  4 on  them. 

This  game  may  be  used  to  practice  division  basic 
facts  by  putting  a sequence  of  dividends  all  divisible 
by  the  same  number  on  the  lines  and  changing  the 
sequence  for  each  football.  (Some  of  the  lines  will 
be  without  numerals.)  As  the  player  proceeds  down 
the  field,  the  divisor  is  indicated  by  the  numeral  on 
his  football,  and  the  number  to  be  divided  is  indicated 
by  the  numeral  on  the  floor.  The  player  must  give  the 
answer.  The  game  can  be  adapted  to  division  with 
remainders  by  controlling  the  numbers  shown  on  the 
lines. 


Activity  2 1 

All-in-a-row 

Practice  on  the  multiplication  and  division 
basic  facts  is  provided  by  this  game. 

In  advance,  prepare  master  cards  about  5"  x 5". 
Rule  these  cards  into  four  horizontal  and  four  ver- 
tical rows.  For  multiplication,  write  in  each  square  a 
numeral  that  is  a product  (4,  6,  8,  9,  10,  12,  14,  15, 
16,  18,  20,  21,  24  and  25).  If  you  wish  to  review  the 
facts  with  larger  products,  select  an  assortment  of  14 
products  from  27  to  81.  No  two  cards  should  have 
the  same  layout,  but  two  of  the  numerals  will  occur 
twice  on  each  card.  Be  careful  to  vary  the  repeated 
numerals  from  card  to  card.  Master  cards  for  the 
basic  facts  through  the  25  group  are  illustrated  on 
page  366. 

Also  prepare  a set  of  basic  fact  cards  (2"  x 1")  in- 
cluding all  the  basic  facts  involved  with  the  products 
on  the  master  card.  On  one  side  of  the  card  write, 
without  the  answer,  a multiplication  equation.  On  the 
other  side,  write  the  answer. 

Provide  each  player  with  16  “cover”  cards.  These 
are  construction-paper  squares;  slightly  smaller  than 
the  squares  on  the  master  cards  (about  I"  x I"),  to 
use  to  cover  the  answers  when  a basic  fact  is  called. 

Any  number  of  pupils  may  play  the  game,  so  long 
as  a master  card  is  available  for  each  player.  One 
child  should  be  selected  as  the  “caller”  for  each  game. 
The  “caller”  draws  a basic  fact  card  and  reads  it  with- 
out the  answer.  Each  player  looks  to  see  if  he  has  the 
answer  for  this  basic  fact  on  his  master  card.  If  a 
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player  does  have  the  answer,  he  covers  it  with  one  of 
his  cover  cards. 

The  “caller”  should  put  down  the  basic  fact  card 
he  has  called  with  the  answer  side  up.  Later  he  will 
use  this  pile  of  basic  fact  cards  to  check  the  winning 
master  card.  The  “caller”  will  continue  to  draw  and 
read  basic  facts  until  a child  has  a winning  master 
card. 

The  player  wins  who  first  gets  a vertical  row,  a 
horizontal  row,  a diagonal  row,  or  the  four  corners 
filled  with  cover  cards. 

For  division,  the  game  is  played  in  the  same  way. 
Division  basic  fact  cards  will  have  to  be  made  for  the 
“caller”  to  use.  The  master  cards  will  show  the  an- 
swers to  division  basic  facts  which  include  only  the 
numbers  2 to  9.  Each  of  these  numerals  will  be  used 
twice  on  each  master  card.  Be  careful  to  vary  the 
arrangement  from  card  to  card.  When  a basic  fact 
whose  answer  is  2 is  called,  each  child  will  place  a 
cover  card  over  one  of  the  2’s  on  his  master  card. 
The  next  time  a basic  fact  whose  answer  is  2 is 
called,  he  will  place  a cover  card  over  the  other  2. 

Pupils  should  be  encouraged  to  make  a record  of 
the  basic  multiplication  and  division  facts  that  caused 
them  trouble  and  to  pay  especial  attention  to  these 
facts. 


Activity  22 

Which  one? 

The  following  game  can  be  played  by  as 
many  children  as  can  be  accommodated  around  a 
table.  As  described  here,  the  game  provides  practice 
on  the  division  basic  facts,  but  it  can  be  adapted  for 
practice  on  the  multiplication  basic  facts  by  prepar- 
ing boards  and  cards  that  show  the  multiplication 
facts. 

Make  a board  (see  the  illustration  below)  for  each 
player. 


division  fact  without  the  answer.  Identical  facts  must 
appear  on  all  the  boards  used  in  a game,  but  they 
should  be  arranged  in  different  order.  Do  not  use 
any  fact  more  than  once  on  a board.  The  facts  shown 
on  the  board  in  the  illustration  are  a good  represent- 
ative assortment,  but  any  facts  that  you  feel  the  chil- 
dren need  to  practice  may  be  used.  Two  sets  of  boards 
can  be  made  so  that  one  set  shows  the  harder  facts 
and  the  other  set  shows  easier  facts. 

You  will  also  need  some  small  cards  that  can  be 
made  by  cutting  3"  x 5"  cards  into  three  parts.  On 
each  card  write  one  of  the  numerals  from  4 to  9 (or 
whatever  numerals  are  needed  for  the  answers  for  the 
facts  on  the  board).  (If  the  game  is  adapted  for  mul- 
tiplication, the  numerals  on  the  cards  will  be  the 
answers  for  the  multiplication  facts.)  Nine  or  ten 
cards  should  be  made  for  each  answer.  Be  sure  to  mix 
the  cards  thoroughly  before  using  them.  Each  player 
also  will  need  two  markers.  Elat  beads,  pieces  of 
macaroni,  buttons,  or  small  corks  are  suitable. 


To  play  the  game,  each  child  puts  his  board  before 
him  with  one  of  his  markers  in  the  square  marked 
“Start.”  The  cards  are  placed  face  down  in  the  center 
of  the  table.  The  first  player  draws  a card  and  places 
it  face  up  on  the  table  so  that  everyone  can  see  it. 
If  the  numeral  indicates  the  answer  to  the  division  fact 
in  the  first  circle  on  his  board,  he  moves  his  marker 
to  that  circle  and  places  the  card  face  down  in  the 
discard  pile.  If  the  numeral  on  the  card  does  not  in- 
dicate the  answer  to  his  first  division  fact,  he  places 
the  card  face  down  in  the  discard  pile  and  draws 
another  card.  If  the  second  card  shows  the  answer  to 
his  first  division  fact,  he  moves  his  marker  and  dis- 
cards the  card.  If  a player  cannot  move  after  drawing 
the  second  card,  he  does  not  discard  it  but  places  it 
face  up  on  the  pile  for  the  next  player.  The  second 
player  may  move  if  the  card  indicates  the  number  he 
requires.  If  it  does  not,  he  discards  it  and  draws  an- 
other from  the  pile.  If  the  first  player  has  not  left  a 
card  face  up,  the  second  player  plays  in  the  same  way 
as  the  first,  drawing  a card  and  moving  or  discarding 
the  first  card  and  drawing  another,  then  moving  if  the 
numeral  on  the  second  card  shows  the  answer  to  his 
first  division  fact.  He  also  leaves  the  second  card  for 
the  next  player  if  he  cannot  move.  No  player  may 
move  a marker  more  than  once  in  any  turn.  If  a 
player  moves  on  the  first  draw,  or  on  the  card  left 
by  the  previous  player,  he  does  not  draw  again  in 
that  turn. 

When  a player  moves  his  first  marker  to  the  third 
circle  in  the  horizontal  row,  he  may  have  an  oppor- 
tunity to  put  his  second  marker  into  play.  If  he  draws 
li  a card  showing  the  answer  to  the  division  fact  in  the 
circle  above  the  third  circle,  he  puts  his  second 
marker  in  that  circle.  Thereafter  he  may  move  either 
' marker,  depending  on  the  answer  shown  on  the  card 
he  has  drawn.  If  he  draws  a card  that  permits  him 
■ to  move  either  marker,  he  must  decide  which  he  pre- 
fers to  move.  He  may  not  move  both.  If  a player  has 
not  been  able  to  use  his  second  marker  on  the  first 
sidetrack,  he  may  do  so  on  any  of  the  other  three 
sidetracks  if  he  draws  a card  with  the  answer  to  the 
! division  fact  in  the  first  circle  of  a sidetrack  at  the 
j time  his  first  marker  is  in  a circle  of  the  horizontal 
! row  that  is  next  to  a sidetrack.  Once  his  second  mark- 
; er  is  on  the  board,  he  also  has  the  choice  of  moving 
' his  first  marker  down  a sidetrack  if  he  draws  a card 
i that  permits  him  to  do  so. 

If  all  the  cards  have  been  drawn  and  put  in  the 
i discard  pile  before  the  game  is  finished,  the  discard 
' pile  may  be  mixed  and  used  again.  The  winner  is  the 
player  who  first  gets  one  of  his  markers  to  the  end 
' of  one  of  the  five  tracks. 


Activity  23 

Multiplication  builders 

Some  children  need  many  opportunities  to 
visualize  the  basic  multiplication  facts.  Give  such 
children  markers  (small  paper  squares  will  do)  and 
let  them  illustrate  the  multiplication  basic  facts  that 
are  hard  for  them.  To  illustrate  6X7,  for  example, 
they  should  arrange  their  squares  in  6 rows  of  7 
squares  each.  Then,  to  determine  the  product,  tell 
them  to  reassemble  the  squares  into  tens  and  ones. 
For  6X7  this  reassembling  will  result  in  4 rows  of 
10  squares  each  and  2 single  squares. 

To  carry  out  this  activity,  write  the  basic  facts  that 
need  to  be  practiced  on  cards  (put  one  fact  on  each 
card)  and  have  each  pupil  draw  as  many  cards  as  you 
think  he  can  illustrate  in  the  time  available.  Tell  him 
to  write  each  basic  fact  on  his  paper,  illustrate  it  with 
his  markers  (or  squares)  and  then  write  the  answer 
for  the  basic  fact  he  has  just  illustrated. 


■ ■ 6X7  = 42- 


Activity  24 

Remainders 

This  game,  which  requires  a specially  pre- 
pared board  and  a spinner,  gives  children  practice  in 
dividing  numbers  that  involve  remainders.  Only  two 
children  can  play  at  a time.  The  players  can  be  ro- 
tated by  having  the  winner  of  each  game  challenge 
a new  child. 


Activities  22-24 


The  numerals  written  on  the  spinner  determine  the 
numerals  to  be  put  on  the  playing  board.  Here  are 
four  sets  of  corresponding  numerals  for  the  spinner 
and  the  board: 


Spinner 

Board 

6-7-8-9 

18  to  59 

3-4-5-6 

12  to  29 

4-5-6-7 

14  to  39 

7-8-9 

18  to  69 

The  spinner  can  be  drawn  on  a piece  of  oaktag. 
Be  careful  to  leave  enough  space  around  the  spinner 
so  that  a child  can  hold  the  card  without  touching 
the  spinner  with  his  fingers.  For  the  first  three  sets 
of  spinner  numerals  given  above,  the  spinner  should 
be  eight-sided.  The  last  set  of  numerals  will  require 
only  a six-sided  spinner.  If  the  spinners  are  made  in 
this  way,  each  numeral  can  be  used  twice  on  it.  If  an 
eight-sided  spinner  is  used  for  7,  8,  and  9,  use  two 
of  the  numerals  three  times. 

In  making  the  spinner,  make  strong  pencil  or  cray- 
on lines  to  delineate  each  section  or  wedge.  Fasten 
a paper  clip  to  the  center  of  the  spinner  by  putting 
the  double  flanges  of  a brass  brad  through  the  paper 
clip  and  then  through  the  spinner.  Fold  back  the  two 
ends  of  the  brad  on  the  under  side  of  the  card.  (It  is 
important  to  fasten  the  brad  loosely,  so  that  the  clip 
can  spin  easily.)  The  illustration  below  shows  a spin- 
ner with  the  first  set  of  spinner  numerals  listed  above. 
Note  that  the  numerals  6 to  9 have  been  used  twice 
on  the  spinner. 


54  (i.e.,  without  a remainder),  he  must  stay  there.  If 
it  stops  on  a numeral  showing  a number  which  will 
leave  a remainder  when  54  is  divided  by  it,  he  can 
move  his  marker  forward  as  many  spaces  as  the  num- 
ber in  the  remainder  indicates.  For  example,  if  the 
spinner  stops  at  8,  the  answer  to  “54-^8”  is  “6  and 
a remainder  of  6.”  The  child  can  advance  his  marker 
6 spaces  (to  the  number  37).  When  he  takes  his  next 
turn,  the  number  he  spins  is  divided  into  37.  The  first 
one  to  reach  “Finish”  wins  the  game. 


The  playing  board  to  accompany  this  spinner 
should  look  like  the  one  above  at  the  right.  The  path 
from  “start”  to  “finish”  could,  of  course,  take  any 
shape.  There  should  be  enough  space  on  each  side  of 
the  numerals  so  that  markers  will  not  cover  them. 

Each  child  should  be  given  a distinctive  marker. 
To  start  the  game,  each  child  should  place  his  marker 
beside  the  numeral  54.  One  child  spins.  If  the  clip 
stops  on  a numeral  showing  a number  that  divides 


Activity  25 

Solve  it 

The  following  activity  will  give  the  chil- 
dren practice  in  recognizing  the  proper  equations  for 
problem  situations.  The  activity  can  be  used  for  prob- 
lems that  can  be  solved  in  one  step.  This  is  an 
individual,  not  a group,  activity. 

The  child  will  need  a board  and  some  problem 
cards.  To  make  the  board,  mark  off  a piece  of  oak- 
tag  or  cardboard  2231"  x 4%"  into  spaces  x 
AV-z".  Then  draw  a line  about  an  inch  above  the  lower 
edge  of  the  board  to  make  small  spaces  below  the 
larger  spaces.  Letter  each  large  space  A to  I,  as  shown 
in  the  illustration  on  page  369,  and  write  an  equation 
in  each  of  the  smaller  spaces. 

To  carry  out  the  activity,  the  child  is  given  a board 
and  the  problem  cards.  (As  explained  below,  he 
should  have  more  than  9 of  these  problem  cards.) 
He  selects  a problem  card  and  looks  for  an  equation 
that  fits  the  problem.  He  then  places  the  problem  card 
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in  the  space  above  the  equation.  Then  he  solves  the 
equation  and  writes  on  a piece  of  paper  the  letter  of 
the  space,  the  number  of  the  problem,  and  the  answer. 
For  the  first  equation  shown  in  the  illustration  above, 
he  would  write  “A,  8,  432.” 

Since  each  board  will  show  9 equations,  you  should 
prepare  more  than  9 problem  cards  for  each  board. 
The  problems  should  be  written  on  3"  x T'  cards  and 
should  be  numbered.  A sample  set  of  problems  and 
equations  is  given  above.  Extra  problems  are  made 
so  that  the  child  will  always  have  to  do  some  thinking 
in  deciding  which  equation  fits  a given  problem. 
Otherwise,  no  decision  would  be  required  after  a few 
equations  had  been  eliminated.  Warn  the  children 
that  they  may  have  more  than  one  card  for  some  of 
the  spaces  on  the  board.  The  problems  should  differ 
only  in  wording.  The  objects,  names  of  characters, 
and  numbers  used  should  be  the  same. 

Several  boards  may  be  made  with  different  equa- 
tions and  different  sets  of  problems.  Remember  that 
in  division  problems  you  should  use  numbers  that 
can  be  divided  without  remainders.  The  children 
can  either  verify  their  own  answers  or  exchange 
boards  and  verify  one  another’s  work. 

Here  is  a sample  set  of  problems  and  equations: 

1 Kathy  had  36  shells  in  a box.  Ann  put  12  more 
shells  into  the  same  box.  How  many  shells  were 
in  the  box  then?  (36  + 12  = n) 

2 Kathy  had  some  shells  in  a box.  Ann  put  12  more 
shells  into  the  same  box.  Then  Kathy  had  36 
shells  in  the  box.  How  many  shells  were  in  the 
box  to  begin  with?  (n+ 12  = 36) 

3 Kathy  and  Ann  had  12  shells  in  a box.  Then  they 
put  some  new  shells  into  the  box.  Now  they  had 
36  shells  in  the  box.  How  many  new  shells  did 
they  put  into  the  box?  (12  + n = 36) 

4 Kathy  had  36  shells  in  a box.  She  gave  some  of 
them  to  Ann.  Then  she  had  12  shells  left.  How 
many  shells  did  she  give  to  Ann?  (36  — n=12) 

5 Kathy  had  36  shells  in  a box.  Ann  took  12  of 
them  out  of  the  box.  How  many  shells  were  left 
in  the  box?  (36— 12  = n) 


6 Kathy  had  some  shells  in  a box.  She  took  out  12 
of  them.  Then  36  shells  were  left  in  the  box.  How 
many  shells  did  she  have  in  the  box  to  begin  with? 
(n-12  = 36) 

7 Kathy  had  36  shells  in  a box.  Ann  helped  her  put 
them  into  12  smaller  boxes,  with  the  same  number 
in  each  box.  How  many  shells  did  they  put  into 
each  of  the  smaller  boxes?  (36-^n  = 12) 

8 Kathy  and  Ann  had  12  boxes  of  shells  with  36 
shells  in  each  box.  How  many  shells  did  Kathy 
and  Ann  have?  (12X36  = n) 

9 Kathy  had  36  shells  in  a box.  Ann  helped  her  put 
12  shells  into  each  of  several  small  boxes.  Into 
how  many  small  boxes  did  Kathy  and  Ann  put 
the  shells?  (36^12  = n) 

10  Kathy  had  36  shells  in  a box,  and  Ann  had  12 
shells  in  another  box.  The  girls  put  all  the  shells 
into  a larger  box.  How  many  shells  were  in  the 
larger  box?  (36+12  = n) 

1 1 Ann  had  12  shells  in  a box.  Kathy  put  some  more 
shells  into  the  box.  Then  there  were  36  shells  in  it. 
How  many  shells  did  Kathy  put  into  the  box? 
(12  + n = 36) 

12  Ann  had  36  shells  in  a box.  She  put  them  into  12 
smaller  boxes  with  the  same  number  in  each  box. 
How  many  shells  did  she  put  into  each  of  the 
smaller  boxes?  (36^n=12) 


Activity  26 

Try  for  the  number 

Cut  twelve  3"  x 5"  white  cards  in  half  to 
make  three  sets  of  8 cards.  Number  the  cards  in  each 
set  from  2 to  9.  Cut  in  half  twelve  pink  (or  any  color 
except  white)  3"  x 5"  cards  to  make  three  sets  of  8 
cards  each.  Label  the  cards  in  each  set  with  the 
numerals  200,  300,  400,  500,  600,  700,  800,  and  900. 
(If  you  want  to  use  this  game  for  slow  learners,  label 
these  cards  with  the  decade  numbers  from  20  to  90 
instead  of  the  “hundreds”  numbers.)  Four  or  fewer 
children  may  play  this  game. 


Activities  25-26 


The  three  sets  of  white  cards  should  be  well  shuf- 
fled. Also  shuffle  the  three  sets  of  pink  cards.  Place 
the  pile  of  white  cards  face  down  on  the  table.  Also 
place  the  pile  of  pink  cards  face  down  beside  the  pile 
of  white  cards.  Each  player  should  draw  2 white  cards 
and  2 pink  cards  to  begin  the  game. 

The  object  of  the  game  is  to  see  who  can  manipu- 
late his  numbers  to  come  nearest  to  a game  score  of 
10,000.  A player  does  this  by  multiplying  the  number 
shown  on  one  of  his  pink  cards  by  the  number  on  one 
of  his  white  cards,  then  multiplying  the  number 
shown  on  his  other  pink  card  by  the  number  on  his 
remaining  white  card  and  adding  the  two  products 
together.  He  should  do  all  of  the  figuring  on  paper  so 
that  it  can  be  verified.  It  is  unlikely  that  a child  will 
get  a score  of  exactly  10,000.  If  a player  has  a score 
that  is  no  more  than  1000  points  over  or  under  10,000, 
he  can  lay  down  his  cards.  If  other  players  also  have 
scores  within  1000  points  of  10,000,  they  lay  down 
their  cards,  too.  Then  the  scores  are  compared.  The 
player  whose  score  is  closest  to  10,000  is  the  winner 
of  the  game. 

If  no  one  is  able  to  lay  his  cards  down,  the  scores 
of  that  hand  are  not  counted,  but  the  game  continues 
with  the  same  hand  except  that  now  the  players  may 
improve  their  hands  by  drawing  one  card  and  discard- 
ing one.  A player  may  draw  either  a white  card  or  a 
pink  card,  but  he  must  discard  a card  of  the  same 
color.  Discarded  cards  are  placed  at  the  bottom  of 
their  respective  packs. 

If  the  game  is  played  with  decade  numbers  instead 
of  “hundreds”  numbers  shown  on  the  pink  cards,  the 
method  of  play  is  the  same  except  that,  since  the  pink 
cards  show  smaller  numbers,  the  total  aimed  for  is 
1000  instead  of  10,000.  To  lay  cards  down,  a player 
must  have  a score  that  is  no  more  than  100  points 
over  or  under  1000. 

Sample  hands  for  both  the  slow  learners  and  the 
able  students,  together  with  the  computation  kept  by 
the  players,  are  shown  below. 
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In  the  first  set  of  hands  in  the  illustration,  both 
Sue  and  John  think  themselves  winners  because  they 
have  scores  within  100  points  of  1000.  Sue  proves 
to  be  the  winner  because  her  score  of  1020  is  within 
20  of  1000,  while  John’s  score  of  940  is  within  60 
of  1000. 

In  the  next  set,  Fred  is  the  winner  because  he  is 
closer  than  Ann  to  10,000. 

This  game  may  be  adapted  for  use  with  multipli- 
cation of  any  two-figure  and  three-figure  numbers. 
If  mental  calculating  is  required  from  the  able  pu- 
pils, be  sure  to  use  such  numerals  as  21,  72,  309, 
405,  and  610. 


Activity  27 

Crossword  puzzles 

Crossword  puzzles  can  be  used  to  review 
many  arithmetic  ideas.  Both  able  and  slow  pupils  can 
work  them,  and  they  can  use  spare  time  profitably  in 
this  way. 

It  is  a good  idea  to  duplicate  a supply  of  each  cross- 
word puzzle  in  advance.  Three  sample  puzzles  are 
given  here.  The  two  puzzles  below  are  intended  for 
the  slow  pupils  only.  You  may  have  to  assist  these 
pupils  in  getting  the  idea  of  how  to  use  the  key  and 
in  being  resourceful  about  clues  obtained  from  the 
key. 

Able  pupils  may  enjoy  making  crossword  puzzles 
of  this  simple  kind.  Be  sure  they  confine  the  content 
to  arithmetic  terms  and  facts. 
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Across 

Across 

1. 

21  ft.  = yd. 

1. 

Water  at  212° 

A- 

1 fewer  than  1 doz. 

will 

5. 

Inch 

h. 

8 qt.  = 

7'. 

Each  one  is  divided 

7. 

Part  of  a foot 

into  12  and  52  parts 

8. 

2 c.  = 1 

Down 

Down 

1. 

of  them  equal  an  hcwr 

1. 

h pk.  = 1 — 

2. 

Six 

2. 

Water  at  32° 

3. 

1 equal  3 doz. 

turns  into  

6. 

Day 

3. 

16  pt.  = 1 of  them 

5. 

8 fl.  oz.  = 1 of  them 

6. 

5280  ft.  = 1 of  them 

370 


Bie  clues  given  belcw  should  cause  yoi  to  think  of 
the  correct  word  or  abbreviation  or  to  compute  to 
find  a numeral  to  which  the  word  belongs.  You  may- 
use  Roman  numerals  and  abbreviations  if  you  need 
to.  Use  capital  letters  only. 


Across 

Down 

1. 

Ton 

1 . 

2000  lb. 

2. 

Unequal  parts  of  a year 

2. 

Gallons  in 

h. 

Miles  you  can  walk  in 

80  pints 

20  minutes 

3. 

Six 

Any  one  of  2 across 

6, 

Yards  in  1 8 feet 

9. 

1760  yd. 

7. 

10  across 

10. 

32  qt. 

8. 

36  months  equals 
— of  them- 

11. 

Ten 

Pints  in  5 quarts 

10. 

212° 

13. 

111. 

After  midnight 

12. 

Day 

16. 

16  oz. 

15. 

1760  yd. 

18. 

150 

17. 

Ounce 

19. 

32° 

Activity  28 

Cross  number  puzzle 

Cross  number  puzzles  of  the  type  shown  at 
the  right  can  be  made  on  sheets  of  9"  x 12"  paper. 
The  puzzle  illustrated  uses  measurement  facts.  The 
information  shown  in  parentheses  should  not  ap- 
pear on  the  puzzles  given  to  the  children.  If  this 


particular  puzzle  is  used,  tell  the  children  that  the  clue 
for  each  letter  across  or  down  should  suggest  a num- 
ber. Sometimes  several  numbers  will  be  suggested  by 
a clue,  but  only  one  of  these  numbers  will  be  usable. 
For  example,  the  clue  for  A across  is  “yard.”  This 
clue  suggests  two  numbers,  36  and  3,  since  there  are 
36  inches  and  also  3 feet  in  one  yard.  But  as  only  one 
space  is  to  be  filled,  the  child  knows  that  3 must  be 
the  correct  number.  When  he  has  written  3,  he  also 
knows  that  A down  will  be  a number  beginning  with 
3.  As  he  finds  each  number,  he  should  write,  after 
each  clue,  the  information  he  used  to  find  the  right 
number.  This  information  is  shown  in  parentheses  in 
the  sample  puzzle. 


Across 

A Yard  Q,  ft.  =1  yd.) 

B Year  (S?  wk.  = 1 yr.) 

D Yard  (36  in.  =1  yd.) 

E Cent,  with  something 
missing  (S.Q1 ) 

0 Mile 

(g^O  ft.  = 1 mi.) 

K Bushel 

(h  pk.  =1  bu.) 

L 100# 

dollar) 

M Yard  ft.  = 1 yd.) 

N 6 bu.  (6  bu.  = 122  <lt- ) 

P 1 hr.  and  2 

(1  hr.  = 60  min. ) 

Q 2 X = 1 doz, 

(2x6  = 12) 

R 2 X — = 1 ton 
(2000  lb.  = 1 T.) 

T Mile 

(1-760  yd.  =1  mi.) 


Down 
A Year 

(365  da.  =1  yr.) 

B Nickel 

(5^  cents  = 1 nickel) 

C Ton  (2000-  lb.  = 1 T.) 

D h X — = 1 doz. 

(1^  X 3 = 12) 

F 12  X = 1 doz. 

(12x1=  12) 

H Water  boils 
(212  above  0) 

I 1 gal.  (1  gal.  =8  pt.) 
j X — - = 1 ml. 

(a  X 1320  ft.  = 5280  ft, 

5280  ft,  = 1 mile) 

K 13  bu.  (1  bu.  = 32  qt.) 

(13  bu.  =Jk]6  qt.) 

0 U X — = 1 yd.  (I4  X 9 = 36| 
36"  =1  yd.) 

P Minute 

(6S,  sec,  = 1 min. ) 

R Lb.  (16  oz.  =1  lb.) 

S Part  of  100 

Activities  27-28 


The  very  able  pupils  may  wish  to  try  constructing 
similar  puzzles.  Be  sure  they  can  justify  the  clues 
they  provide. 


Activity  29 

Problem  relay 

This  game  can  be  played  by  the  whole  class, 
or  by  the  slower  pupils,  if  supervised.  The  game  in- 
volves group  solving  of  problems.  As  described  be- 
low, the  game  gives  practice  in  solving  two-step  prob- 
lems, but  it  can  be  adapted  to  give  practice  in  solving 
other  types  of  problems. 

You  will  need  to  provide  some  two-step  problems 
(get  them  from  old  textbooks  or  make  them  up  your- 
self) . Paste,  staple,  or  typewrite  each  one  on  a 3"  x 5" 
card.  Be  sure  the  processes  involved  in  the  solutions 
do  not  go  beyond  the  range  of  knowledge  that  the 
children  have  acquired  at  this  point. 

To  play  this  game,  separate  the  children  into  two 
teams.  Appoint  one  child  as  captain  for  the  A team 
and  another  child  as  captain  for  the  B team.  To  start 
the  game.  Captain  A selects  a problem  card  from  the 
pack.  He  reads  it  aloud  and  then  consults  with  the 
members  of  his  team  to  determine  the  proper  “mas- 
ter” equation  for  its  solution.  He  writes  this  equation^ 
on  the  board  and  explains  it.  If  Team  B accepts  this 
equation  as  correct.  Team  A gets  1 point.  An  able 
pupil  may  keep  track  of  points  earned  by  writing  the 
number  of  points  on  the  board  or  on  paper  under  the 
team  names. 

When  it  has  been  determined  that  the  “master” 
equation  is  correct.  Captain  A calls  on  the  next  per- 
son in  line  on  his  team  to  find  the  number  that  the 
screens  in  the  master  equation  stand  for.  If  computa- 
tion is  necessary,  this  pupil  should  compute  on  the 
board.  When  he  has  finished.  Team  B decides  whether 
or  not  to  accept  his  work.  If  they  accept  it.  Team  A 
earns  another  point,  and  proceeds  to  the  final  step — 
using  the  newly  found  numbers  to  find  the  answer  to 
the  problem,  the  n in  the  equation.  Captain  A calls  on 
the  next  pupil  to  find  this  number.  If  Team  B does  not 
challenge  the  answer.  Team  A earns  another  point.  It 
is  thus  possible  to  earn  a total  of  3 points  for  a two- 
step  problem. 

After  Team  A has  successfully  solved  the  first 
problem.  Team  B draws  a problem  and  proceeds  to 
solve  it  step  by  step,  just  as  Team  A did.  At  any  point 
along  the  way,  the  opposing  team  may  challenge  a 
step  in  the  solution.  If  it  can  be  shown  that  the  think- 
ing or  computation  is  incorrect,  that  team  gets  a 
372  chance  to  take  over  and  make  points. 


If  you  wish  to  adapt  this  game  to  one-step  prob- 
lems, you  may  use  the  cards  described  in  Activity  14, 
page  362,  if  they  are  available.  Only  two  points  may 
be  scored  for  the  solution  of  each  of  these  problems 
— one  point  for  the  correct  equation  and  one  point  for 
the  correct  answer.  If  you  make  new  cards  for  this 
game,  they  may  be  combined  with  those  made  for 
Activity  14. 


Activity  30 

Call  the  average 

This  game  provides  practice  in  estimating  and 
computing  averages.  It  also  helps  the  children  to  make 
generalizations  about  how  the  average  is  affected  by 
zero  or  by  one  or  more  numbers  that  are  much 
larger  or  much  smaller  than  the  other  numbers. 

Prepare  in  advance  sets  of  cards  with  numerals  on 
them.  (3"  x 5"  cards  may  be  cut  in  half  to  make 
3"  X 2V/'  cards.)  On  each  card  write  a numeral  in 
two  positions,  so  that  it  can  be  read  from  two  posi- 
tions. (See  the  drawing  below.)  You  can  control  the 
difficulty  of  the  game  by  the  numerals  used  on  the 
sets  of  cards.  For  example,  if  you  are  preparing  a set 


of  cards  for  the  slower  pupils,  make  5 cards  each  of 
the  numerals  0 to  9 and  about  5 cards  more,  each 
showing  a two-figure  numeral.  No  number  larger 
than  25  should  be  represented. 

For  the  able  pupils,  prepare  a set  of  cards  made 
up  of  two-figure  and  three-figure  numerals  and  a few 
zeros.  For  example,  you  can  prepare  cards  with  any 
of  the  numerals  from  20  to  50,  five  cards  for  larger 
numerals  like  95,  105,  115,  five  cards  for  the  numbers 
1 to  5,  and  two  or  three  cards  with  zero. 

Five  or  more  children  may  play  the  game  at  one 
time.  Each  child  draws  one  card  from  the  pack  and 
places  it  face  up  in  front  of  him.  All  of  the  children 


look  at  the  exposed  cards,  and  each  child  estimates 
the  average.  Someone  makes  a list  of  the  estimates. 
Then  the  children  all  compute  to  find  the  average.  Re- 
mainders should  be  disregarded,  both  in  estimating 
and  in  computing.  The  winner  is  the  child  whose  esti- 
mate is  nearest  to  the  computed  average.  In  case  of  a 
tie  after  a predetermined  number  of  rounds  have  been 
played,  subsequent  rounds  can  be  played  to  determine 
who  Came  closest  to  the  average  the  greatest  number 
of  times.  Used  cards  should  be  placed  to  one  side  until 
the  pack  has  been  used  up.  Then  the  whole  pack  may 
be  reshuffled,  and  play  can  continue  as  before. 


Activity  31 

Judging  lengths 

The  purpose  of  this  activity  is  to  give  the 
children  experience  in  judging  perimeters  and  to  im- 
press on  them  the  idea  that  a perimeter  is  the  length 
of  a closed  line. 

Cut  from  colored  paper  different-sized  squares,  rec- 
tangles, and  triangles.  The  perimeters  of  these  poly- 
gons may  vary  from  3 to  10  inches. 

Then  cut  strips  of  oaktag,  making  each  strip  about 
1 inch  wide  and  1 1 inches  long.  On  each  strip  draw  a 
line  that  is  the  same  length  as  the  perimeter  of  one  of 
the  polygons.  Do  not  put  any  dimensions  on  the  strip. 
Begin  each  line  at  a different  distance  from  the  left 
end  of  the  strip.  (This  forces  the  children  to  judge  the 
lengths  entirely  “by  eye.”)  Include  several  extra  strips 
with  lines  that  do  not  match  the  perimeters  of  any  of 
the  polygons.  See  the  picture  of  typical  strips  and 
polygons  (reduced  in  size)  below. 


A child  may  work  alone  on  this  activity,  or  two 
children  may  work  together  with  a set  of  the  mate- 
rials. Have  them  place  the  polygons  and  strips  on  a 
table,  with  the  strips  face  up  so  that  all  the  lines  can 
be  seen.  Each  child  should  pick  up  a polygon  and  de- 
cide which  of  the  lines  on  the  strips  is  the  same  length 
as  the  perimeter  of  the  polygon  he  is  holding.  ^Vhen 
he  has  decided,  he  places  one  side  of  the  polygon  on 
the  line,  puts  a finger  on  the  line  to  indicate  the  length 
of  the  side,  turns  the  polygon  and  places  the  next  side 
at  that  point  on  the  line,  and  so  on,  thus  verifying  his 
judgment.  If  his  judgment  has  been  correct,  he  picks 
up  another  polygon  and  finds  a line  that  he  thinks  is 
equal  to  its  perimeter.  If  he  has  misjudged,  he  looks 
for  another  line  that  he  thinks  might  be  the  right  one. 

The  data  below  may  be  used  for  making  the  poly- 
gons and  also  the  perimeter  lines: 

1- inch  square;  perimeter  4 inches 

2- inch  square;  perimeter  8 inches 

rectangle  1 inch  x 4 inches;  perimeter  10  inches 
rectangle  1 inch  x 2 inches;  perimeter  6 inches 
equilateral  triangle  with  1-inch  sides;  perimeter  3 
inches 

equilateral  triangle  with  3-inch  sides;  perimeter  9 
inches 

right  triangle  with  sides  of  IVj  inches,  2 inches, 
and  2%  inches;  perimeter  6 inches 
scalene  triangle  with  sides  of  2 inches,  1%  inches, 
% inch;  perimeter  4V>  inches 


Activity  32 

Spin>a-rate 

“Spin-a-rate”  will  give  pupils  practice  in  rec- 
ognizing different  ratios  that  can  be  written  for 
one  rate. 

Make  Spin-a-rate  cards  AM"  square.  Divide  each 
card  into  nine  114"  squares.  In  each  square  write  a 
ratio  that  expresses  an  equivalent  for  one  of  the  six 
rates  you  choose  to  use  for  the  game.  Vary  the  ratios 
on  the  cards  so  that  no  two  cards  are  exactly  alike  and 
so  that  no  one  card  contains  equivalent  expressions 
for  all  six  rates.  Some  of  the  ratios,  of  course,  may  be 
repeated  on  different  cards.  A sample  card  is  shown 
on  page  374.  You  may  make  as  many  cards  as  there 
are  children  in  the  class,  since  the  game  may  be 
played  either  by  a small  number  of  children  or  by 
the  whole  group. 

On  a spinner,  like  the  one  pictured  on  page  374, 
express  the  six  rates  you  have  chosen  and  whose 
equivalents  appear  on  the  Spin-a-rate  cards.  This  time, 
write  the  rates  in  the  form  “2  per  1,”  “3  per  2,”  etc. 
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The  spinner  may  be  made  of  a piece  of  oaktag  or 
cardboard  about  4"  square,  a paper  clip,  and  a brass 
brad.  Draw  a circle  about  3"  in  diameter  and  divide 
it  into  six  sections  for  the  six  rates  you  are  going  to 
use.  Then  fasten  the  paper  clip  to  the  center  of  the 
card  by  putting  the  double  flanges  of  the  brad  through 
the  clip  and  then  through  the  center  of  the  circle. 
(It  is  important  to  fasten  the  brad  loosely,  so  that  the 
clip  can  spin  easily. 

You  will  also  need  some  markers  for  the  children 
to  place  on  the  Spin-a-rate  cards.  (Corn,  buttons,  or 
small  pieces  of  paper  may  be  used.)  Each  child  play- 
ing will  need  nine  or  more  markers. 


When  the  game  is  played  by  small  groups  of  chil- 
dren (two  to  six),  have  each  child  take  a card  and 
nine  or  more  markers.  Then  have  the  players  take 
turns  spinning  the  spinner  and  playing.  The  rate  the 
child  uses  is  the  one  expressed  in  the  section  where 
the  spinner  stops.  If  there  is  a ratio  on  his  card  that 
expresses  this  rate,  the  child  puts  a marker  on  that 
space.  Only  one  space  can  be  filled  at  each  spin.  The 
child  who  fills  his  card  first  is  the  winner. 

When  the  game  is  played  by  a large  group  or  the 
whole  class,  each  child  is  given  a card  and  nine  or 
more  markers.  Then  one  child  spins  the  spinner  and 
calls  out  the  rate  indicated.  Each  time  he  spins  and 
calls  a rate,  any  child  who  has  on  his  card  a ratio  that 
expresses  that  rate  places  a marker  on  that  space  on 
his  card.  The  winner  is  the  player  who  covers  all  the 
spaces  on  his  card  first.  The  winner  becomes  the 
caller  for  the  next  game. 

Below  are  given  a set  of  six  rates  and  some  equiva- 
lent ratios.  You  may  want  to  substitute  others  of  your 
own  choosing.  The  ratios  should  be  distributed  among 
the  Spin-a-rate  cards. 

On  spinner  On  cards 

1 per  2—3/6,  4/8,  5/10,  6/12,  7/14,  8/16,  9/18, 

10/20 

2 per  1—6/3,  8/4,  10/5,  12/6,  14/7,  16/8,  18/9, 

20/10 

2 per  3—4/6,  6/9,  8/12,  10/15,  12/18,  14/21, 

16/24,  18/27 

3 per  2—6/4,  9/6,  12/8,  15/10,  18/12,  21/14, 

" 24/16,  27/18 

4 per  5—8/10,  12/15,  16/20,  20/25,  24/30,  28/35, 

32/40,  36/45 

5 per  4—10/8,  15/12,  20/16,  25/20,  30/24,  35/28, 

40/32,  45/36 

This  activity  may  be  adapted  to  the  work  with  com- 
parisons by  writing  comparisons  on  the  spinner  in 
the  form  of  “3  to  2,”  “2  to  1,”  etc. 


Activity  33 

Ratio 

“Ratio”  is  designed  to  give  all  the  pupils  in 
your  class  extra  practice  in  recognizing  ratios  that  ex- 
press rates  shown  in  pictures. 

Make  12  picture  cards,  each  5"  square.  On  each 
card  draw  a picture  similar  to  the  pictures  on  page 
1 17  of  the  pupils’  book,  showing  objects  and  coins  in 
equal  groups.  (This  work  may  be  done  by  children  in 
the  class  who  draw  fairly  well.)  Select  six  rates  (see 
the  suggestions  on  page  375)  and  make  two  picture 
cards  for  each  rate,  or  12  cards  altogether. 


Make  32  ratio  cards,  2"  x 3".  On  each  card  write 
a ratio  that  expresses  a rate  illustrated  by  one  of  the 
picture  cards.  Although  any  number  of  ratios  can  be 
written  for  the  six  rates  illustrated  on  the  picture 
cards,  use  only  32  ratios  and  make  one  card  for  each. 

Four  children  should  play  the  game  at  one  time. 
One  child  should  be  the  dealer,  who  gives  each  player 
three  picture  cards  and  8 ratio  cards.  Each  player 
should  lay  his  picture  cards  face  up  in  front  of  him 
and  hold  the  ratio  cards  in  his  hand.  Each  player 
should  look  through  his  ratio  cards  to  find  ratios  that 
are  illustrated  by  his  picture  cards.  Each  ratio  card 
that  matches  a picture  card  should  be  placed  beside 
that  picture  card.  (See  the  illustration  below.) 


After  the  players  have  laid  down  all  the  ratio  cards 
they  can,  the  child  to  the  right  of  the  dealer  draws 
one  ratio  card  from  those  that  the  child  to  his  right  is 
still  holding  in  his  hand.  If  the  ratio  card  drawn  illus- 
trates one  of  his  picture  cards,  he  lays  it  beside  the 
correct  picture  card.  If  it  does  not  match  any  of  his 
picture  cards,  he  puts  it  in  his  hand  with  the  other  ra- 
tio cards  he  is  holding.  The  next  player  draws  a card 


from  the  child  on  his  right,  and  the  play  continues  in 
this  way. 

The  object  of  the  game  is  to  place  all  the  ratio 
cards  beside  picture  cards.  The  player  who  first  gets 
rid  of  all  the  ratio  cards  in  his  hand  is  the  winner. 

For  one  set  of  picture  cards,  use  the  following  as  a 
guide  in  drawing  the  objects.  Make  two  cards  for 
each: 

4 groups  of  3 per  5 

3 groups  of  2 per  4 

2 groups  of  6 per  5 

3 groups  of  2 per  5 

3 groups  of  4 per  6 

2 groups  of  5 per  10 

Picture  cards  may  be  made  with  either  X’s  and  O’s 
or  with  different  objects  (apples  and  pennies,  for 
example). 

For  the  set  of  picture  cards  described  above,  the 
following  ratios  may  be  used  on  the  ratio  cards: 

3/5,  5/3,  6/10,  10/6,  12/20,  20/12,  2/4,  4/2,  4/8, 
8/4,  6/12,  12/6,  6/5,  5/6,  12/10,  10/12,  2/5,  5/2, 
4/10,  10/4,  6/15,  15/6,  4/6,  6/4,  8/12,  12/8,  12/18, 
18/12,  5/10,  10/5,  10/20,  20/10 

For  a second  set  of  picture  cards,  use  the  following 
as  a guide  in  drawing  the  objects: 

3 groups  of  3 per  4 

2 groups  of  2 per  10 

2 groups  of  5 per  8 

4 groups  of  2 per  3 

3 groups  of  4 per  5 

2 groups  of  8 per  15 

Ratio  cards  for  this  second  set  may  include  the 
following  ratios: 

3/4,  4/3,  6/8,  8/6,  9/12,  12/9,  2/10, ‘10/2,  4/20, 
20/4,  5/8,  8/5,  10/16,  16/10,  2/3,  3/2,  4/6,  6/4, 
6/9,  9/6,  8/12,  12/8,  4/5,  5/4,  8/10,  10/8,  12/15, 
15/12,  8/15,  15/8,  16/30,  30/16 


Activity  34 

Flannel  board 

A sturdy  felt  board  or  flannel  board  is  a very 
helpful  device,  since  it  can  be  used  many  times 
throughout  the  year.  It  is  a useful  device  for  demon- 
strating various  geometric  shapes,  and  it  also  may  be 
used  to  provide  experiences  with  fractions. 

Three  fourths  of  a yard  of  36"  flannel  or  felt,  pref- 
erably a dark  color,  will  be  sufficient  to  cover  a 24" 
X 32"  piece  of  heavy  cardboard  or  easelboard.  Cut- 
outs to  be  used  with  this  board  should  be  made  of 
oaktag,  felt,  or  colored  construction  paper.  Small 
pieces  of  colored  felt  can  be  purchased  in  most  hobby 
shops. 


Activities  33-34 
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Able  pupils  can  prepare  cutouts  of  such  shapes  as 
squares,  rectangles,  triangles,  and  hexagons.  The  sup- 
ply of  cutouts  should  include  a variety  of  sizes  for 
each  figure. 

If  you  use  oaktag  or  construction  paper  for  cut- 
outs, paste  a small  strip  of  coarse  sandpaper  on  the 
back  of  each  cutout.  This  will  make  the  oaktag  stick 
to  the  board  when  it  is  given  a slight  downward  pres- 
sure. For  fraction  study,  you  can  make  equal  circular 
disks  and  cut  them  into  fractional  parts  (halves, 
thirds,  fourths,  etc.).  Keep  some  disks  whole  to  use 
in  demonstrating  mixed  numbers.  And  if  you  make 
two  or  three  sets  of  each  fractional  piece,  equivalent 
improper  fractions  and  mixed  numbers  can  be  dem- 
onstrated. 


Activity  35 

Fraction  row 

First  make  a playing  board.  Mark  off  a sheet 
of  Sy2"  X 14"  paper  (oaktag  or  cardboard)  into  one- 
half  inch  squares.  If  14"  paper  is  not  available,  one 
and  one-half  sheets  of  8W'  x 1 1"  paper  can  be  pasted 
or  stapled  together.  You  will  need  27  horizontal  rows 
of  squares  and  17  vertical  rows  of  squares.  The  mid- 
dle vertical  row  of  squares  should  be  colored  red,  and 
the  top  horizontal  row  and  every  other  horizontal  row 
should  be  colored  green.  You  will  have  14  green  rows. 
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Cut  from  colored  cardboard  or  paper  14  one-half 
inch  squares.  Write  on  one  of  the  cards  the  first  frac- 
tion iy2,  %,  etc.)  from  each  of  the  groups  listed  in  the 
next  column.  These  are  the  master  fraction  cards.  Cut 
from  white  cardboard  or  paper  54  more  one-half  inch 
squares.  Write  on  each  square  one  of  the  other  frac- 
tion numerals  (%,  %,  etc.)  listed  at  thfe  top  of  the  next 
column.  These  are  the  equal-fraction  cards. 
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To  play  the  game,  first  shuffle  all  68  fraction  cards 
and  place  them  face  down  in  a pile  before  the  players 
(two,  three,  or  four  children  may  play).  Each  child 
in  turn  draws  five  of  the  fraction  cards  and  lays  them 
face  up  in  front  of  him.  If  he  finds  he  has  drawn  a 
master  fraction  card,  he  should  place  it  on  any  red 
square  in  a green  row  on  the  playing  board. 

After  a master  fraction  card  has  been  put  on  the 
playing  board,  equal-fraction  cards  can  be  put  on 
green  squares  to  the  left  or  right  of  the  red  square. 
For  example,  after  someone  has  played  %,  then  Ho, 
%'5,  and  %'o  may  be  played  beside  it  in  either  direction 
and  in  any  order.  However,  no  equal-fraction  card 
can  be  played  until  the  master  fraction  card  has  been 
put  on  the  playing  board. 

At  each  turn,  the  player  may  place  on  the  board 
as  many  fraction  cards  (master  or  equal)  as  he  can. 
At  the  end  of  each  turn,  the  child  records  his  count 
for  that  turn  (see  below),  and  then  draws  as  many 
new  fraction  cards  as  he  has  just  played.  Thus,  if  he 
lays  four  fraction  cards  on  the  board,  he  draws  four 
new  fraction  cards.  If  a child  cannot  lay  any  fraction 
cards  on  the  board,  he  may  still  draw  one  new  frac- 
tion card.  The  children  can  draw  as  long  as  any  frac- 
tion cards  are  left. 

The  count  for  each  play  is  5 points  for  each  master 
fraction  card  played  and  1 point  for  each  equal-frac- 
tion card  played.  The  winner  is  the  child  who  has  the 
largest  score  at  the  end  of  the  game.  A game  is  over 
when  no  fraction  cards  remain  to  be  drawn  and 
when  no  more  plays  can  be  made. 


Activity  36 

Fraction  match 

The  game  of  “Fraction  match”  will  provide 
practice  in  changing  improper  fractions  to  mixed 
numbers. 

Provide  one  set  of  36  white  cards  (2H"  x 3")  with 
improper  fraction  numerals  on  them  with  denomina- 
tors through  ninths.  These  are  the  fraction  cards.  Also 
provide  one  set  of  36  colored  cards  (2W'  x 3")  with 
mixed  numbers  on  them.  These  are  the  mixed  number 
cards.  For  each  improper  fraction  on  a fraction  card 


there  should  be  an  equivalent  mixed  number  on  a 
mixed  number  card.  The  numerals  should  be  written 
twice  on  each  card  so  they  can  be  read  from  either 
side.  (See  the  illustration  below.) 
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Three  to  six  children  can  play  the  game.  One  child 
should  take  the  set  of  36  fraction  cards  and  distribute 
6 cards  to  each  player.  The  remaining  cards  in  this 
set,  if  any,  are  put  aside.  The  set  of  mixed  number 
cards  is  placed  in  a central  position,  face  down,  where 
all  can  reach  it. 

The  object  of  the  game  is  to  see  who  can  match 
all  his  fraction  cards  with  corresponding  mixed  num- 
ber cards.  (You  will  find  that  some  children  will  have 
to  compute  on  paper  to  change  the  improper  fractions 
to  mixed  numbers.  Have  scratch  paper  available  for 
this.) 

The  children  take  turns  drawing  a mixed  number 
card  from  the  pile.  If  the  mixed  number  card  is 
equivalent  to  a fraction  card  in  his  hand,  the  child 
can  match  the  two  cards,  and  lay  them  down  in  front 
of  him.  If  a child  cannot  match  any  cards,  he  must 
put  the  mixed  number  card  in  a discard  pile.  The 
child  next  to  him  continues  the  play. 

If  a child  lays  down  two  cards  that  do  not  match, 
he  should  be  challenged  by  another  player.  If  pos- 
sible, the  challenger  should  match  the  mixed  number 
card  that  was  incorrectly  laid  down  with  a fraction 
card  in  his  hand.  If  the  mixed  number  card  that  was 
incorrectly  laid  down  does  not  match  any  fraction 
card  of  the  challenger,  it  should  simply  be  discarded. 
The  child  who  made  the  error  must  take  back  the 
fraction  card  he  tried  to  play  and  wait  for  his  next 
turn  before  he  plays  again.  Consequently,  all  players 
will  find  that  it  pays  to  watch  each  time  one  of  the 
other  players  lays  down  a pair  of  mixed  number  and 
fraction  cards. 

When  the  set  of  mixed  number  cards  has  been  used 
up,  the  discard  pile  should  be  reshuffled  and  play  con- 
tinued as  usual  until  one  player  has  matched  all  of 
the  fraction  cards  in  his  hand  with  mixed  number 
cards.  He  is  the  winner. 


Activity  37 

Make  one 

This  game  requires  a set  of  fraction  cards.  To 
make  these  cards,  divide  1 1 equal-sized  squares  of 
paper  or  cardboard  into  fractional  parts  that  show 
halves,  thirds,  fourths,  fifths,  sixths,  eighths,  ninths, 
tenths,  twelfths,  fourteenths,  and  sixteenths.  Label 
each  fractional  part.  See,  in  the  picture  below,  how 
the  square  is  cut  into  fourths  and  labeled.  Cut  the 
squares  into  their  respective  fractional  parts. 


Put  all  the  cards  into  a container,  and  let  the  chil- 
dren take  turns  drawing  one  card  at  a time  from  the 
box.  The  cards  drawn  are  to  be  rearranged  into  the 
squares  from  which  the  cards  were  cut.  The  purpose 
of  the  game  is  to  see  how  many  squares  each  child 
can  complete. 

Any  card  not  usable  at  once  may  be  kept  by  the 
child  and  used  by  him  when  he  needs  it,  or  it  may  be 
traded  for  a card  another  child  has  not  used.  Each 
player  has  the  privilege  of  making  such  a trade  in- 
stead of  drawing  a new  card  from  the  container.  Any 
time  a child  trades  a card,  he  must  give  one  of  his 
own  unused  cards  in  exchange. 

The  game  ends  when  all  the  cards  have  been  drawn 
from  the  box.  The  winner  is  the  child  who  has  com- 
pleted the  greatest  number  of  squares. 

For  most  pupils  the  game  has  the  greatest  value  if 
all  the  cards  are  the  same  color.  However,  for  the 
slow  learner  who  has  difficulty  in  understanding,  you 
may  use  different  colors  or  shades  for  the  various 


Activities  35-37 


squares.  For  example,  the  square  cut  into  fourths  may 
be  red  and  the  one  cut  into  sixths,  blue. 

The  game  works  out  best  when  it  is  played  by 
groups  of  two,  three,  or  four  children. 


Activity  38 

Finding  the  common  denominator 

This  activity  provides  practice  in  finding  a 
common  denominator  for  fraction  numerals  that 
originally  have  unlike  denominators. 

The  activity  requires  a number  of  small  cards  on 
which  pairs  of  fraction  numerals  with  unlike  denomi- 
nators {%  and  %,  Vd  and  Te,  etc.)  have  been  written. 
Each  card  should  be  labeled  with  a letter.  Prepare 
25  to  35  of  these  cards,  depending  upon  the  number 
of  pupils  participating  and  upon  the  number  of  cards 
you  want  for  each  pair  of  pupils.  Control  the  fractions 
so  that  the  common  denominator  to  be  found  in  each 
case  does  not  exceed  36.  The  picture  below  shows 
a typical  card. 


Let  the  pupils  work  in  pairs.  Each  child  should 
have  his  own  sheet  of  paper  and  pencil.  Give  each 
pair  of  children  five  to  ten  cards.  One  child  turns  up 
a card.  Both  children,  then,  write  first  the  identifying 
letter  of  the  card.  Next  they  write  the  fraction  nu- 
merals as  they  appear  on  the  card.  Finally,  they  re- 
write them  with  a common  denominator.  If  you  wish, 
you  may  also  tell  them  to  circle  the  numeral  that 
shows  the  larger  fraction.  (Of  course,  they  are  to 
make  the  circles  on  their  papers,  not  on  the  cards.) 
The  child  who  finishes  first  turns  up  the  next  card, 
and  the  activity  continues  in  the  same  way.  To  vary 
the  activity,  the  children  can  be  instructed  to  circle 
378  the  numeral  that  shows  the  smaller  fraction. 


These  cards  may  also  be  used  to  give  practice  in 
finding  common  denominators  as  preparation  for 
adding  and  subtracting  fractions.  Suggestions  for  their 
use  and  adaptations  of  this  activity  will  be  found  un- 
der “Providing  for  the  able  pupil”  on  page  320  of  this 
Teaching  Guide. 


Activity  39 

Fraction  bingo 

Use  iVi"  squares  of  paper  or  cardboard  for 
the  bingo  cards.  Divide  each  of  these  squares  into  16 
equal  rectangles  by  drawing  three  horizontal  rules  and 
three  vertical  rules.  Each  child  who  plays  the  game 
will  need  one  of  these  cards.  (A  card,  with  two  an- 
swers inserted,  is  shown  below.) 
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Now  make  a list  of  33  whole  numbers  and  some 
improper  fraction  equivalents  (2=1^,  for  example) 
and  from  this  list  select  the  whole  numbers  and 
equivalents  you  need  to  fill  in  each  bingo  card.  This 
selection  should  be  made  at  random  so  no  two  bingo 
cards  will  be  alike.  (The  card  in  the  picture  is  selected 
from  the  1,  2,  3 sequence.)  When  you  fill  in  the  cards, 
omit  the  numerators  of  the  improper  fraction  equiva- 
lents. Next  write,  on  small  square  cards,  the  numer- 
ators that  are  required  in  the  improper  fractions  on 
the  bingo  cards.  Make  two  sets  of  these  answer 
cards. 

Since  a wide  variety  of  fractions  and  whole  num- 
bers may  be  used  for  this  game,  choose  those  that 
you  feel  will  be  most  helpful  to  your  class.  Whatever 


fractions  and  whole  numbers  you  choose,  your  list 
should  never  exceed  33,  because  if  too  many  num- 
bers are  involved,  the  possibility  of  filling  a bingo 
card  and  thereby  having  a winner  is  lessened.  The 
game  can  be  varied  by  using  mixed  numbers  as  well 
as  whole  numbers  (2^/^=%). 

The  game  may  be  played  by  a small  group  of  chil- 
dren or  by  the  whole  class.  When  a small  group  of 
children  play  it,  have  them  take  turns  drawing  the 
answer  cards.  Whenever  an  answer  completes  a frac- 
tion on  a child’s  bingo  card,  he  places  the  answer 
card  on  that  space  on  his  bingo  card.  If  he  cannot  use 
the  answer  card,  he  puts  it  back  in  the  container  from 
which  it  was  drawn. 

When  the  whole  class  plays  the  game,  distribute  a 
bingo  card  and  some  markers  (corn,  buttons,  small 
pieces  of  paper,  etc.)  to  each  child  and  choose  a 
caller.  The  caller  draws  one  answer  card  at  a time  and 
reads  the  answer  to  the  class.  He  then  lays  it  face  up 
on  the  table  so  that  he  can  check  the  winner’s  an- 
swers at  the  end  of  the  game.  Each  time  the  caller 
reads  an  answer,  each  child  decides  whether  or  not  he 
can  use  the  answer  in  one  of  the  spaces  on  his  card. 
If  he  can,  he  places  a marker  in  the  space  where  the 
answer  fits.  The  children  are  to  fill  only  one  space  on 
their  cards  at  a time. 

When  a child  has  filled  four  spaces  in  a vertical 
row,  in  a horizontal  row,  or  in  a diagonal  row,  he 
calls  “Bingo”  and  gives  the  answers  he  has  used  to  fill 
the  spaces  on  his  card.  The  caller  checks  the  answer 
cards  to  make  sure  that  the  answers  the  player  gives 
have  been  called. 


Activity  40 

Fraction  race 

The  game  of  “Fraction  race”  will  provide 
practice  in  adding  mixed  numbers  and  fractions. 

You  will  need  to  prepare  a game  board  made  of 
oaktag  8"  x 28".  (See  the  picture  in  the  next  column.) 
On  the  game  board  draw  a vertical  line  24"  long  and 
divide  it  into  four  equal  parts.  Then  draw  a horizontal 
line  at  each  end  of  the  line  and  also  at  each  divi- 
sion you  have  made  and  label  these  lines  0 to  4. 
Between  the  whole  numbers  (0-4)  make  and  label 
subdivisions  for  halves,  fourths,  and  eighths  on  the 
right  side  of  the  line  and  for  thirds  and  sixths  on  the 
left  side. 

Also  make  a set  of  82  fraction  cards  (114"  x 3") 
with  the  fraction  numerals  listed  at  the  top  of  column 
1,  page  380,  written  on  them.  Make  two  cards  for 
each  numeral. 
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Have  a marker  available  for  each  player.  Each 
marker  should  be  of  a different  kind. 

Two,  three,  or  four  players  can  play  this  game. 
The  object  is  to  see  who  can  move  his  marker  from 
0 to  4 first.  To  begin  the  game,  the  pack  of  fraction 
cards  should  be  shuffled,  and  seven  cards  should  be 
dealt  to  each  player.  The  remaining  fraction  cards 
are  put  face  down  in  a pile  in  the  center  of  the  table. 
The  first  player  to  the  right  of  the  dealer  then  draws 
a card  from  the  top  of  the  pile,  puts  it  with  those  in 
his  hand,  and  examines  the  cards  in  his  hand  to  see  if 
he  has  two  cards  showing  fractions  whose  sum  is  equal 
to  one  of  the  fractions  or  mixed  numbers  on  the 
board.  He  should  look  for  a combination  of  cards  that 
will  give  him  the  largest  possible  mixed  number  and 
thus  enable  him  to  move  his  marker  the  farthest.  He 
moves  his  marker  to  that  place  and  lays  the  two  cards 
he  used  face  up  in  front  of  him.  Scratch  paper  and 
pencils  should  be  available  for  those  who  need  it  to 
compute  the  sums.  Anyone  who  makes  an  error  loses 
the  play  and  cannot  move  his  marker  that  round. 
Whether  the  player  has  moved  or  not,  he  then  dis- 
cards one  card  from  his  hand  and  puts  it  face  down 
beside  the  pile  in  the  center. 

On  the  first  play  the  player  must  add  the  fractions 
on  two  cards.  On  the  following  plays  he  draws  one 
card,  puts  it  in  his  hand,  selects  one  fraction  from  the 
cards  in  his  hand  to  add  to  the  fraction  at  which  his 
marker  rests  on  the  board,  advances  to  another  place 
on  the  board,  and  discards  one  card.  A round  ends 
when  a player  reaches  4.  To  reach  4,  he  must  use  a 
fraction  that,  when  added  to  the  number  on  which 
his  marker  rests  on  the  board,  makes  exactly  4.  A 
round  also  ends  when  a player  has  laid  down  all  his 
cards.  This  will  happen  more  often.  However,  this 
does  not  mean  that  the  player  who  lays  down  all  his 
cards  first  wins,  because  another  player,  who  is  still 
holding  cards,  may  have  advanced  farther  than  he 
has.  The  winner  is  the  one  who  has  advanced  to  the 
highest  number.  Only  the  score  of  the  winner  is  re- 
corded for  each  round,  and  five  rounds  make  a game. 
The  winner  is  the  pupil  with  the  highest  total  score. 

This  game  can  be  adapted  for  subtraction  of  mixed 
numbers  by  having  the  children  start  at  4 and,  by 
subtracting  the  fraction  on  one  card  at  a time,  move 
down  to  0.  Complete  details  for  this  adaptation  are 
380  given  in  “Providing  for  the  able  pupil”  in  connection 


with  the  lesson  on  subtraction  of  mixed  numbers, 
page  330. 


Activity  41 

Mixed  number  magic  squares 

This  activity  uses  addition  and  subtraction  of 
mixed  numbers.  The  objective  is  to  fill  in  missing 
mixed  numbers  in  rows  so  that  the  sums  for  the  rows 
will  be  the  same  both  vertically  and  horizontally. 

To  prepare  for  this  activity,  rule  4"  x 6"  cards  into 
three  rows  of  three  rectangles  each.  Arrange  mixed 
numbers,  one  in  each  rectangle,  in  such  a way  that, 
when  added,  the  answers  will  be  the  same  for  each 
vertical  and  horizontal  row.  It  will  be  necessary  to 
fill  all  the  squares  in  the  top  row  with  mixed  numbers, 
because  that  is  the  only  way  the  child  can  find  out 
what  the  sum  of  each  row  should  be.  In  each  of  the 
other  horizontal  rows  omit  two  of  the  mixed  numbers. 
A sample  card  is  shown  below.  The  circled  numbers 
are  the  mixed  numbers  that  should  be  omitted  from 
the  card  made  for  the  child.  These  are  the  mixed  num- 
bers he  must  find  to  complete  the  magic  square.  For 
the  card  shown,  the  sum  of  each  row  is  IOV12. 


Either  give  the  child  a master  card  (with  some  nu- 
merals omitted)  or  put  a copy  of  it  on  the  chalkboard. 
Tell  the  child  to  rule  his  paper  into  nine  sections  and 
copy  the  numerals  in  the  spaces.  Then  explain  to  him 
that  he  is  to  find  the  mixed  numbers  for  the  other 
spaces  that  will  make  the  sums  the  same  for  all  verti- 


cal  and  horizontal  rows.  If  necessary,  give  him  some 
hints  on  how  to  proceed,  but  do  not  give  hints  until 
the  child  asks  for  help.  Hints  may  consist  of  discussion 
and  questions  to  help  him  see  that  he  knows  the  de- 
sired sum  (from  the  full  row)  and  that  for  all  other 
rows  he  knows  two  of  the  mixed  numbers  used  to  get 
this  sum. 


Activity  42 

Musical  fractions 

In  this  activity,  pupils  who  know  how  to  read 
music  add  and  subtract  fractions  that  indicate  values 
of  musical  notes  to  find  the  value  of  the  missing  note 
in  a measure. 

Prepare  in  advance  some  4"  x 6"  cards,  each  card 
showing  part  of  one  measure.  The  child  is  to  take  a 
card  and  figure  out  the  kind  of  note  (half,  quarter, 
eighth,  sixteenth)  that  is  needed  to  complete  the 
measure. 

Pictures  of  sample  cards  with  one  measure  of  music 
on  each  are  shown  at  the  right.  For  your  convenience, 
the  correct  value  of  the  missing  note  is  shown  in  pa- 
rentheses beside  each  picture.  Since  the  children  know 
the  full  value  of  the  measure  (%,  %,  etc.),  the  prob- 
lem is  to  find  what  value  is  needed  to  equal  the  total 
value  of  the  measure.  They  should  copy  the  measure 
an^  supply  any  note  (or  notes)  that  will  complete  the 


measure.  No  attempt  need  be  made  to  produce  a tune, 
but  some  of  the  children  may  try  to  do  this. 

Some  of  the  children  may  like  to  make  up  incom- 
plete measures.  They  can  exchange  cards  with  each 
other  to  see  if  their  classmates  can  complete  the 
measures. 


m 


(^) 

(^) 

(j) 


(/) 


Activities  41-42 


Your  nofes 


382 


Reference  materials 


This  section  of  the  Teaching  Guide  provides  you 
with  charts  and  tables  that  will  enable  you  to 
understand  better  both  the  entire  program  and 
the  materials  for  this  grade. 


Bibliography 

A list  of  books  and  articles  that  should  add  inter- 
est to  and  help  in  the  teaching  of  arithmetic 

Chart  of  problem  types 

An  analysis  of  the  types  of  verbal  problems  that 
the  child  learns  to  solve 

Time  schedule 

The  authors’  estimate  of  the  rate  of  progress  you 
may  expect  to  make  during  the  year 

Grade  placement  chart 

A graphic  means  of  discovering  the  grade  place- 
ment of  the  important  topics  in  arithmetic  for 
Grades  1 to  6 in  this  program 

Word  list 

A complete  alphabetical  list  of  all  words  used 
in  the  pupil’s  book 

Mathematical  content 

A detailed  topical  list  of  the  mathematical  content 
of  the  book 

Index 

Entries  are  for  the  teaching  aspects  of  arithmetic 


Reference  materials 


Bibliography 


Arithmetic  method 

This  list  includes  the  methods  books  that  have  been 

published  during  the  last  ten  years.  No  attempt  has 

been  made  by  the  authors  of  Seeing  Through  Arith- 
metic 4 to  evaluate  these  books. 

Brueckner,  Leo  J.,  and  Grossnickle,  F.  E.  Making 
Arithmetic  Meaningful.  Philadelphia:  John  C.  Win- 
ston Co.,  1953. 

Buckingham,  B.  R.  Elementary  Arithmetic:  Its  Mean- 
ing and  Practice.  Boston:  Ginn  and  Company, 
1947. 

Clark,  John  R.,  and  Eads,  Laura  K.  Guiding  Arith- 
metic Learning.  Yonkers,  New  York:  World  Book 
Company,  1954. 

Hickerson,  J.  Allen.  Guiding  Children’s  Arithmetic 
Experiences.  Englewood  Cliffs,  New  Jersey:  Pren- 
tice-Hall, Inc.,  1952. 

Morton,  Robert  L.  Teaching  Children  Arithmetic: 
Primary,  Intermediate,  Upper  Grades.  New  York: 
Silver  Burdett  Company,  1953. 

Risden,  Gladys.  How  Big?  How  Many?  Arithmetic 
for  Home  and  School.  Boston:  Christopher  Pub- 
lishing House,  1951. 

Rosenquist,  Lucy  Lynde.  Young  Children  Learn  to 
Use  Arithmetic.  Boston:  Ginn  and  Company,  1949. 

Spencer,  Peter  Lincoln,  and  Brydegaard,  Marguerite. 
Building  Mathematical  Concepts  in  the  Elementary 
School.  New  York:  Henry  Holt  and  Company, 
1952. 

Spitzer,  Herbert  F.  The  Teaching  of  Arithmetic.  2d 
ed.  Boston:  Houghton  Mifflin  Company,  1954. 

Stern,  Catherine.  Children  Discover  Arithmetic:  An 
Introduction  to  Structural  Arithmetic.  New  York: 
Harper  and  Brothers,  Publishers,  1949. 

Stokes,  C.  Newton.  Teaching  the  Meanings  of  Arith- 
metic. New  York:  Appleton-Century-Crofts,  Inc., 
1951. 

Wheat,  Harry  G.  How  to  Teach  Arithmetic.  Evan- 
ston, Illinois:  Row,  Peterson  and  Co.,  1951. 

Williams,  Catherine.  Teaching  Arithmetic  in  the  Ele- 
mentary School.  New  York:  Hinds,  Hayden,  and 
Eldredge,  1946. 

Wilson,  Guy  M.,  and  Others.  Teaching  the  New 
Arithmetic.  2d  ed.  New  York:  McGraw-Hill  Book 
Company,  1951. 


Modern  learning  theory 

Many  of  the  changes  that  are  being  made  in  the 

methods  of  teaching  arithmetic  arise  from  the  appli- 
cation of  modern  principles  of  teaching  to  arithmetic. 

These  principles  are  discussed  in  the  following  books. 

Cole,  Lawrence  E.,  and  Bruce,  William  F.  Educa- 
tional Psychology.  Yonkers,  New  York:  World 
Book  Co.,  1950.  Ch.  11-14. 

Commins,  W.  D.,  and  Fagin,  Barry.  Principles  of 
Educational  Psychology.  2d  ed.  New  York:  The 
Ronald  Press,  1954.  Ch.  12-16. 

Douglas,  O.  B.,  and  Holland,  B.  F.  Fundamentals  of 
Educational  Psychology.  New  York:  Macmillan 
Company,  1938.  Ch.  XIV. 

Gates,  Arthur  L,  and  Others.  Educational  Psycholo- 
gy. 3d  ed.  New  York:  Macmillan  Company,  1948. 
Ch.  IX-XIV. 

Werner,  Heinz.  Comparative  Psychology  of  Mental 
Development.  New  York:  Harper  and  Brothers, 
Publishers,  1940.  Ch.  IX. 

Wertheimer,  Max.  Productive  Thinking.  New  York: 
Harper  and  Brothers,  Publishers,  1945.  Ch.  1. 

Woodruff,  A.  D.  The  Psychology  of  Teaching.  3d  ed. 
New  York:  Longmans,  Green  and  Company,  1951 
Ch.  XIV. 

Selected  research  studies 

Anderson,  G.  Lester.  “Quantitative  Thinking  As  De- 
veloped Under  Connectionist  and  Field  Theories 
of  Learning,”  Learning  Theory  in  School  Situa- 
tions, pp.  40-73.  University  of  Minnesota  Studies 
in  Edu9ation,  No.  2.  Minneapolis:  University  of 
Minnesota  Press,  1949. 

Brownell,  William  A.  “Arithmetical  Readiness  As  a 
Practical  Classroom  Concept,”  Elementary  School 
Journal,  LII  (September,  1951),  15-22. 

Brownell,  W.  A.,  and  Carper,  Doris  V.  Learning  the 
Multiplication  Combinations.  Duke  University  Re- 
search Studies  in  Education,  No.  7.  Durham:  Duke 
University  Press,  1943. 

Brownell,  W.  A.,  and  Moser,  Harold  E.  Meaningful 
vs.  Mechanical  Learning:  A Study  in  Grade  HI 
Subtraction.  Duke  University  Research  Studies  in 
Education,  No.  8.  Durham:  Duke  University  Press, 
1949. 


385 


Bibliography 


386 


Brownell,  W.  A.,  and  Others.  Arithmetic  in  Grades 
I and  II,  A Critical  Summary  of  New  and  Pre- 
viously Reported  Research.  Duke  University  Re- 
search Studies  in  Education,  No.  6.  Durham:  Duke 
University  Press,  1941. 

Brownell,  W.  A.,  and  Others.  Learning  As  Reorgani- 
zation, An  Experimental  Study  in  Third  Grade 
Arithmetic.  Duke  University  Research  Studies  in 
Education,  No.  3.  Durham:  Duke  University  Press, 
1939. 

Buswell,  Guy  T.  (editor).  Improving  the  Program  in 
Arithmetic.  Proceedings  of  the  Conference  on 
Arithmetic,  1946.  Chicago:  The  University  of 
Chicago  Press,  1947. 

Dutton,  Wilbur  H.  “Attitudes  of  Prospective  Teachers 
Toward  Arithmetic,”  Elementary  School  Journal, 
LII  (October,  1951),  84-90. 

Ilg,  Frances,  and  Ames,  Louise  B.  “Developmental 
Trends  in  Arithmetic,”  Pedagogical  Seminary  and 
Journal  of  Genetic  Psychology,  LXXIX  (Septem- 
ber, 1951). 

Koenker,  Robert  H.  “Arithmetic  Readiness  at  the 
Kindergarten  Level,”  Journal  of  Educational  Re- 
search, XLII  (November,  1948),  218-223. 

McLaughlin,  Katherine  L.  A Study  of  Number  Abil- 
ity in  Children  of  Ages  Three  to  Six.  Ph.D.  Disser- 
tation, Chicago:  The  University  of  Chicago  Press 
(private  edition),  1935. 

Martin,  William  E.  “Quantitative  Expression  in 
Young  Children,”  Genetic  Psychology  Mono- 
graphs, XLIV  (November,  1951),  147-219. 

Osburn,  W.  J.  “Division  by  Dichotomy  As  Applied  to 
the  Estimation  of  Quotient  Figures,”  Elementary 
School  Journal,  L (February,  1950),  326-330. 

Passehl,  George.  “Teaching  Arithmetic  Through  Ac- 
tivity Units,”  Peabody  Journal  of  Education, 
XXVII  (November,  1949),  148-152. 

Plank,  Emma  N.  “Observations  on  Attitudes  of 
Young  Children  Toward  Mathematics,”  The  Math- 
ematics Teacher,  XLIIl  (October,  1950),  252-263. 

Swenson,  Esther  J.  “Organization  and  Generalization 
As  Factors  in  Learning,  Transfer,  and  Retroactive 
Inhibition,”  Learning  Theory  in  School  Situations, 
pp.  9-39.  University  of  Minnesota  Studies  in  Edu- 
cation, No.  2.  Minneapolis:  University  of  Minne- 
sota Press,  1949. 

Thiele,  C.  L.  The  Contribution  of  Generalization  to 
the  Learning  of  the  Addition  Facts.  Contributions 
to  Education,  No.  763.  New  York:  Bureau  of  Pub- 
lications, Teachers  College  Record,  Columbia, 
1938. 


Van  Engen,  Henry,  and  Gibb,  E.  Glenadine.  Some 
General  Mental  Functions  Associated  with  Divi- 
sion. Educational  Services  Studies,  No.  2.  Cedar 
Falls,  Iowa:  Iowa  State  Teachers  College,  1956. 

Selected  articles,  monographs, 
and  yearbooks 

Amsden,  Constance  E.  “Seeing  the  Meaning  of  Plus 
and  Minus,”  Educational  Screen,  XXX  (March, 
1951),  100-102. 

Brownell,  William  A.  “The  Revolution  in  Arithmetic,” 
The  Arithmetic  Teacher,  I (April,  1954),  1-5. 

Burch,  Robert  L.  “Skills  Instruction  in  Arithmetic,” 
National  Elementary  Principal,  XXIX  (Dec.,  1949). 

Buswell,  Guy  T.  (editor).  Arithmetic  1947.  Supple- 
mentary Educational  Monographs,  No.  63.  Chica- 
go: The  University  of  Chicago  Press  (Oct.,  1947). 

Buswell,  Guy  T.  (editor).  Arithmetic  1948.  Supple- 
mentary Educational  Monographs,  No.  66.  Chica-' 
go:  The  University  of  Chicago  Press  (Oct.,  1948). 

Buswell,  Guy  T.,  and  Hartung,  Maurice  L.  (editors). 
Arithmetic  1949.  Supplementary  Educational  Mon- 
ographs, No.  70.  Chicago:  The  University  of  Chi- 
cago Press  (November,  1949). 

Clark,  John  R.  “Issues  in  Teaching  Arithmetic,” 
Teachers  College  Record,  LII  (Jan.,  1951),  205-212. 

Deans,  Edwina.  “The  Contribution  of  Grouping  to 
Number  Development,”  Childhood  Education, 
XVII  (March,  1941),  307-310. 

Gibb,  E.  Glenadine.  “Take-Away  Is  Not  Enough!” 
The  Arithmetic  Teacher,  I (April,  1954),  7-10. 

Grossnickle,  Foster  E.  “How  to  Find  the  Position  of 
the  Decimal  Point  in  the  Quotient,”  Elementary 
School  Journal,  LII  (April,  1952),  452-457. 

Hartung,  Maurice  L.  “Forward  Look  at  Evaluation,” 
The  Mathematics  Teacher, \\A\  (Jan.,  1949),  29-33. 

Hartung,  Maurice  L.  “Major  Instructional  Problems 
in  Arithmetic  in  the  Middle  Grades,”  Elementary 
School  Journal,  L (October,  1949),  86-91. 

Hartung,  Maurice  L.  “The  Order  of  Operations  in 
Elementary  Mathematics,”  School  Science  and 
Mathematics,  XL VI  (November,  1946),  752-754. 

Hartung,  Maurice  L.,  “Estimating  the  Quotient  in 
Division,”  The  Arithmetic  Teacher,  IV  (April, 
1957),  100-111. 

Judd,  Charles  Hubbard.  Psychological  Analysis  of  the 
Fundamentals  of  Arithmetic.  Supplementary  Edu- 
cational Monographs,  No.  32.  Chicago:  The  Uni- 
versity of  Chicago  Press,  1927.  Ch.  V,  VI. 


Moser,  Harold  E.  “Can  We  Teach  Pupils  to  Distin- 
guish the  Measurement  and  Partition  Ideas  in 
Division?”  The  Mathematics  Teacher,  XLV  (Feb- 
ruary, 1952),  94-97-h. 

Moser,  Harold  E.  “Two  Procedures  for  Estimating 
Quotient  Figures  When  Dividing  by  Two-Place 
Numbers,”  Elementary  School  Journal,  XLIX 
(May,  1949),  516-522. 

National  Council  of  Teachers  of  Mathematics  Tenth 
Yearbook:  The  Teaching  of  Arithmetic.  Washing- 
ton, D.C. : National  Council,  1935. 

National  Council  of  Teachers  of  Mathematics  Six- 
teenth Yearbook;  Arithmetic  in  General  Educa- 
tion. Washington,  D.C. : National  Council  of 
Teachers  of  Mathematics,  1941.  See  especially 
Chapter  XI:  “Recent  Trends  in  Learning  Theory: 
Their  Application  to  the  Psychology  of  Arithme- 
tic,” by  T.  R.  McConnell. 

National  Council  of  Teachers  of  Mathematics  Twen- 
ty-First Yearbook;  The  Learning  of  Mathematics. 
Washington,  D.C.;  National  Council  of  Teachers 
of  Mathematics,  1953.  See  especially  Chapter  II: 
“Motivation  for  Education  in  Mathematics,”  by- 
Maurice  L.  Hartung. 

National  Society  for  the  Study  of  Education  Forty- 
First  Yearbook,  Part  II:  The  Psychology  of  Learn- 
ing. Distributed  by  The  University  of  Chicago  Press, 
1942.  See  especially  Chapter  I:  “Conditioning;  A 
Theory  of  Learning  in  Terms  of  Stimulus,  Re- 
sponse, and  Association,”  by  E.  R.  Guthrie;  Chap- 
ter VI;  “Field  Theory  and  Learning,”  by  Kurt 
Lewin;  and  Chapter  VII:  “Reconciliation  of  Learn- 
ing Theories,”  by  T.  R.  McConnell. 

National  Society  for  the  Study  of  Education  Forty- 
Fifth  Yearbook,  Part  I:  The  Measurement  of  Un- 
derstanding. Distributed  by  The  University  of  Chi- 
cago Press,  1946. 

National  Society  for  the  Study  of  Education  Forty- 
Ninth  Yearbook,  Part  I;  Learning  and  Instruction. 
Distributed  by  The  University  of  Chicago  Press, 
1950.  See  especially  Chapter  I:  “The  General 
Nature  of  Learning,”  by  G.  Lester  Anderson  and 
Arthur  1.  Gates;  Chapter  IV:  “How  Children 
Learn  Information,  Concepts,  and  Generaliza- 
tions,” by  William  A.  Brownell  and  Gordon  Hen- 
rickson;  Chapter  X:  “Applications  of  Learning 
Principles  to  the  Improvement  of  Teaching  in  the 
Early  Elementary  Grades,”  by  Esther  J.  Swenson; 
and  Chapter  XI:  “Implications  for  Improving  In- 
struction in  the  Upper  Elementary  Grades,”  by 
G.  Max  Wingo. 


National  Society  for  the  Study  of  Education  Fiftieth 
Yearbook,  Part  II:  The  Teaching  of  Arithmetic. 
Distributed  by  The  University  of  Chicago  Press, 

1951. 

Roudebush,  Elizabeth  J.  “An  Arithmetic  Bulletin  for 
Parents,”  The  Mathematics  Teacher,  XLIV  (May, 

1951),  289-292. 

Smith,  Rolland  R.  “Meaningful  Division,”  The  Mathe- 
matics Teacher,  XLIII  (January,  1950),  12-18. 

Trimble,  H.  C.  “Fractions  Are  Ratios  Too,”  Elemen- 
tary School  Journal,  XLIX  (Jan.,  1949),  285-291. 

Van  Engen,  Henry.  “An  Analysis  of  Meaning  in 
Arithmetic,”  Elementary  School  Journal,  XLIX 
(February-March,  1949),  321-329,  395-400. 

Van  Engen,  Henry.  “Some  More  Thoughts  on  Plac- 
ing the  Decimal  Points  in  Quotients,”  The  Mathe- 
matics Teacher,  XXXVIII  (Oct.,  1945),  243-245. 

Van  Engen,  Henry.  “Teaching  the  Mathematical 
Skills  in  the  Elementary  School,”  Progressive  Ed- 
ucation, XXIX  (October,  1951),  17-20. 

Van  Engen,  Henry.  “Which  Way  Arithmetic?”  The 
Arithmetic  Teacher,  II  (Dec.,  1955),  131-140. 

Weaver,  J.  Fred.  “A  Crucial  Aspect  of  Meaningful 
Arithmetic  Instruction,”  The  Mathematics  Teach- 
er, XLIII  (March,  1950),  112-117. 

Weaver,  J.  Fred.  “Misconceptions  about  Rationali- 
zation in  Arithmetic,”  The  Mathematics  Teacher, 

XLIV  (October,  1951),  377-381. 

Weaver,  J.  Fred.  “Some  Areas  of  Misunderstanding 
about  Meaning  in  Arithmetic,”  Elementary  School 
Journal,  LI  (September,  1950),  35-41. 

Williams,  Catharine  M.  “Arithmetic  Learning  in  an 
Experience  Curriculum,”  Educational  Research 
Bulletin,  XXVIII  (September,  1949),  154-162  + . 

Useful  bibliographies 

Burch,  R.  L.,  and  Moser,  H.  E.  “Teaching  of  Mathe- 
matics in  Grades  I Through  VIII,”  Review  of  Edu- 
cational Research,  XXI  (October,  1951),  290-304. 

Johnson,  Harry  C.  “Problem-Solving  in  Arithmetic: 

A Review  of  the  Literature,”  Elementary  School 
Journal,  XLIV  (March-April,  1944),  396-403, 
476-482. 

National  Council  of  Teachers  of  Mathematics  Six- 
teenth Yearbook,  Ch.  XIV  and  XV. 

Van  Engen,  Henry.  “A  Summary  of  Research  and 
Investigations  and  Their  Implications  for  the  Or- 
ganization and  Learning  of  Arithmetic,”  The 
Mathematics  Teacher,  XLI  (Oct.,  1948),  260-265.  387 


Bibliography 


Problem  types 


non-comparison  situations 


type 

compu- 

situation-process 

no. 

problem  description 

sample  problem 

equation 

tation 

description 

grade 

N-l 

Finding  the  resulting  total  when 

John  had  9 apples.  Tom  gave  him 

9 + 3: 

= n 

9 + 3 

additive-addition 

3 

the  original  number  and  the  number 

3 apples.  How  many  apples  did  John 

added  are  known 

have  then? 

N-2 

Finding  how  many  were  added 

John  had  9 apples.  After  Tom  had 

9 + nz 

= 12 

12  — 9 

additive-subtraction 

3 

or  how  many  more  are  needed  when 

given  him  some  more  apples,  he  had 

the  original  number  and  the  resulting 

12  apples.  How  many  apples  did 

total  or  desired  total  are  known 

Tom  give  him? 

N-3 

Finding  how  many  there  were  to  begin 

John  ha'd  some  apples.  Tom  gave  him 

n + 3 z 

z:  12 

12  — 3 

additive-subtraction 

3 

with  when  the  number  added 

3 apples.  Then  he  had  12  apples.  How 

and  the  resulting  total  are  known 

many  apples  did  John  have 
to  begin  with? 

N-4 

Finding  the  number  left  when  the 

John  had  12  apples.  He  lost  3 of  them. 

12  — 3 

zz:  n 

12  — 3 

subtractive- 

3 

original  number  and  the  number 
gone  are  known 

How  rhany  apples  did  he  have  then? 

subtraction 

N-5 

Finding  the  number  gone  when  the 

John  had  12  apples.  Then  he  lost  some. 

12  — n 

= 9 

12  — 9 

subtractive- 

4 

original  number  and  the  number 

He  had  9 apples  left.  How  many 

subtraction 

left  are  known 

apples  did  he  lose? 

N-6 

Finding  the  original  number 

John  had  some  apples. 

n — 3 

= 9 

9 + 3 

subtractive-addition 

4 

when  the  number  gone  and  the 

He  lost  3 of  them.  Then  he  had  9 

number  left  are  known 

apples  left.  How  many  apples 
did  he  have  to  begin  with? 

rate  situations 

R-1 

Finding  the  total  number 

John  had  4 boxes  of  3 apples  each. 

4X3: 

= n 

4X3 

multiplicative-multiplication 

3 

when  the  number  in  each  group 
and  the  number  of  equal  groups 
are  known 

How  many  apples  did  he  have? 

3 

1 ~ 

n 

4 

rate-multiplication 

5 

R-2 

Finding  the  number  in  each  of 

John  put  4 equal  groups  of  apples 

4 X n : 

= 12 

12  4 

multiplicative-division 

5 

the  equal  groups  when  the 

into  a box.  Then  he  saw  that  he 

resulting  total  number  and  the 

had  12  apples  in  the  box. 

number  of  groups  are  known 

How  many  apples  were  in  each 
group  that  he  put  into  the  box? 

n 

1 “ 

12 

4 

rate-division 

5 

R-3 

Finding  the  number  of  equal 

John  put  several  groups  of  3 apples 

n X 3 z 

z:  12 

12  ^ 3 

multiplicative-division 

5 

groups  when  the  resulting  total 

each  into  a box.  Then  he  saw  that 

number  and  the  number  in  each 

he  had  12  apples  in  the  box. 

of  the  equal  groups  are  known 

How  many  groups  of  apples  did 
he  put  into  the  box? 

3 _ 

1 ~ 

12 

n 

rate-division 

5 

R-4 

Finding  the  number  of  equal 

John  had  12  apples.  He  put  a 

12  ^ 3 

zzz  n 

12  3 

quotitive-division 

3 

groups  when  the  original  total  and 

group  of  3 apples  into  each  of 

the  number  in  each  of  the  equal 
groups  are  known 

several  boxes.  How  many 
boxes  did  he  use? 

3 _ 
1 — 

12 

rote-division 

R-5 

Finding  the  number  in  each 

John  had  12  apples.  He  put  equal 

12  ^ n 

= 4 

12  4 

partitive-division 

3 

of  the  equal  groups  when  the 

groups  of  these  apples  into  each 

original  total  and  the  number  of 
equal  groups  are  known 

of  4 boxes.  How  many  apples 
did  he  put  into  each  box? 

n 

1 “ 

12 

4 

rate-division 

5 

R-6 

Finding  the  original  number  when 

John  had  some  apples  to  put  into  4 

n 3 : 

= 4 

4 X 3 

divisive-multiplication 

5 

the  number  in  each  of  the  equol 

boxes.  He  put  3 apples  into  each 

groups  and  the  number  of  equal 
groups  are  known 

box.  How  many  apples  did  he 
have  to  put  into  the  boxes? 

3 _ 

1 ~ 

~r 

rate-multiplication 

5 

comparison  situations 


type 

no. 

problem  description 

sample  problem 

equation 

compu- 

tation 

situation-process 

description 

grade 

C-1 

r-  1-  L (many  more)  , 

rinding  how  \ ! > or  how 

(much  more) 

(many  fewer/  . 

Imuchless  } o^e  quont.ty  ,s 

than  another 

John  has  12  apples  and  9 oranges. 

L,  (more  apples  ) 

How  many  s,  > than 

(fewer  oranges) 

has  he? 

(apples  3 

12  - 

- 9 :::  n 

12  — 9 

comporison- 

subtraction 

3 

C-2 

Finding  the  smaller  quantity  when  the 

John  has  12  apples.  He  has 

12  - 

- n = 3 

12-3 

comparison- 

6 

larger  quantity  and  the  excess  of 

2 Jmore  apples  than  oranges.) 

subtraction 

the  larger  quantity  or  the  deficiency 

(fewer  oranges  than  apples.) 

of  the  smaller  quantity  are  known 

How  many  oranges  has  he? 

C-3 

Finding  the  larger  quantity  when  the 

John  has  9 apples.  He  has 

n — 

9 = 3 

9 + 3 

comparison- 

6 

smaller  quantity  and  the  deficiency 

2 fmore  oranges  than  apples.) 

addition 

of  the  smaller  quantity  or  the  excess 

)fewer  apples  than  oranges.) 

of  the  larger  quantity  are  known 

How  many  oranges  has  he? 

! C-4 

Finding  the  ratio  of  one  quantity  to 

John  has  12  apples  and  4 oranges. 

n 

12 

12  ^ 4 

comparison- 

5 

another  (situations  involving  "times 

He  has  how  many  times  as  many 

~ 

“ 4 

division 

as  many  as,"  "fraction  as  many  as") 

apples  as  oranges?  He  has  what 

1 

fraction  as  many  oranges  as  apples? 

(v 

= ^) 

(4  ^ 12) 

6 

C-5 

Finding  a quantity  when  the  other 

John  has  12  apples.  He  has 

3 

1^ 

12-^3 

comparison- 

5 

quantity  and  the  ratio  ("number 

)3  times  as  many)  , 

1 

^ 

division 

times  as  many  as"  or  "fraction 

•s ,,  (■apples  as  oranges. 

(73  as  many  ) '^'^  ® 

as  many  as")  of  the  first  quantity 

How  many  oranges  has  he? 

(— 

= — ) 

(12  ’A) 

6 

to  it  are  known 

\ 1 

n / 

IC-6 

Finding  a quantity  when  the  other 

John  has  12  oranges.  He  has 

3 

n 

3 X 12 

comparison- 

5 

quantity  and  its  ratio  ("number 

(3  times  as  many)  , 

1 

“ 12 

multiplication 

times  as  many  as"  or  "fraction  as 

i,,  ' (-apples  as  oranges. 

(Vs  as  many  ) ® 

many  as")  to  the  first  quantity 

How  many  apples  has  he? 

(— 

= — ) 

V/z  X 12) 

6 

are  known 

\ 1 

12  J 

Time  schedule 


The  authors  do  not  believe  it  possible  to  provide 
a rigid  schedule  for  teachers  to  follow  in  using  Seeing 
Through  Arithmetic  5.  Differences  in  the  backgrounds 
and  abilities  of  children  make  a uniform  schedule 
impractical.  Nevertheless,  many  teachers  and  schools 
feel  a need  for  some  kind  of  schedule  that  will  serve 
as  a general  guide  in  covering  the  year’s  work. 
The  schedule  at  the  right,  given  in  six-week  periods, 
is  based  upon  the  authors’  judgment  and  experience 
with  the  materials  and  upon  the  experience  of  teachers 
now  using  Book  5.  No  attempt  should  be  made  to  force 
a class  to  maintain  the  pace  indicated 
or  to  retard  a class  to  that  pace. 


period 

pages  of  book  5 

content 

1 

3-66 

polygons  and  circles;  concept  of  area; 
reteaching  of  multiplication  of  whole  numbers 

2 

67-111 

reteaching  of  division  of  whole  numbers; 
multiple-step  problems;  finding  perimeters 

3 

112-155 

expressing  rates,  comparisons,  and  fractions; 
reduction  of  fraction  numerals  and  ratios 

4 

156-197 

addition  and  subtraction  of  proper 
fractions  and  mixed  numbers 

5 

198-231 

problems  involving  rates  and  comparisons 
(solved  by  use  of  ratios) 

6 

232-267 

scale  drawing;  graphs;  area  of  rectangles; 
per  cents;  decimals;  review 

irade  2 


.gj 


grade  4 


grade  5 


grade  6 


topic 


groups 

through  999,999,999; 
place  value 

reading  and 
understanding  decimals 
through  hundredths 

development 
of  decimal  notation 
as  a system 

number 

system 

through  products  and 
dividends  of  81 

used  in  processes 

used  in  processes 

basic 

facts 

multiplication 
and  division 

money 

scale;  weight; 
liquid  (fl.  oz.);  dry;  mile; 
abbreviations 

square  measures; 

acre 

cubic  measures; 
meter;  gram;  liter; 
kilogram;  kiloliter 

measures 

retaught;  extended  to 
larger  numbers 

extended  to 
larger  numbers 

maintained 

addition 

and  subtraction 

of  whole  numbers 

1-figure 

and  2-figure  multiplier; 
carrying 

extended  to 
larger  numbers 

maintained 

multiplication 
of  whole  numbers 

-figure  and  2-figure  divisors 
jre  divisors  optional);  remainders 

2-figure  divisors; 
remainders 

maintained 

division 

of  whole  numbers 

uivalent;  improper  fractions 
and  mixed  numbers; 
use  in  measurement  , 

reduction; 

comparing 

meaning 
of  fractions 

proper  fractions 
and  mixed  numbers 

maintained 

addition 
and  subtraction 
of  fractions 

fractional  part 
of  a whole  number 
(%  of  16;  Vs  of  51) 

proper  fractions 
and  mixed  numbers 

multiplication 
of  fractions 

proper  fractions 
and  mixed  numbers 

division 
of  fractions 

i 

i 

using  ratios 

to  compare  two  quantities; 
reduction 

more  complex  applications 
in  comparing  quantities 

ratio 

meaning  of 
linear  scale  on  map 

reading  scales  and  scale  drawing; 
interpreting  bar  graphs 
and  pictographs 

line  graphs; 

making  drawings  to  scale 

graphs 

and  scale  drawing 

parallel  lines; 
right  angle;  rectangle 

concept  of  area; 
perimeters;  area  of  rectangles 

identification  of  solids; 
concept  of  volume; 
volume  of  rectangular  solids 

geometry 

reading  and  understanding 
through  hundredths 

addition;  subtraction; 
multiplication;  division 

decimals 

understanding; 
casual  use  of  terms 

meaning; 
simple  uses 

percentage 

is  N-5,  N-6,  C-4  (limited  to 
i "how  many  times  as  many") 

types  N-8,  N-9, 

N-12,  C-4 

types  R-2,  R-3, 

R-6,  C-4 

problem  solving 
(see  chart 
on  pages  388-389) 

extended 

to  include  fractions 

extended 

to  include  decimals 

meaning 
of  the  processes 

Word  list 


This  list  contains  the  979  different  words  that  appear 
in  Seeing  Through  Arithmetic  5.  Of  these  979  words, 
658  were  used  in  the  preceding  book,  Seeing  Through 
Arithmetic  4.  These  658  words  are  in  italics.  Chil- 
dren who  have  completed  The  New  Basic  Reading 
Program  of  the  Curriculum  Foundation  Series, 
through  the  new  More  Times  and  Places  (4^),  will 
be  familiar  with  210  of  the  321  words  not  used  in 
Seeing  Through  Arithmetic  4.  Words  in  this  list  that 
are  used  in  The  New  Basic  Reading  Program,  through 
the  new  More  Times  and  Places  (4^),  are  indicated 
by  asterisks  (*).  For  children  who  have  used  The 
New  Basic  Reading  Program,  only  111  words  will 
be  new  in  this  book.  Of  these  111  words,  40  are  used 
in  the  new  Days  and  Deeds  (5i)  and  in  More  Days 
and  Deeds  (52).  Children  using  The  New  Basic 
Reading  Program  will  have  to  cope  with  only  71 
additional  words. 

The  numeral  at  the  right  of  each  word  indicates 
the  page  of  first  occurrence.  For  a list  of  words 


introduced  in  each  lesson  in  the  pupils’  book,  see  the 
Lesson  Briefs  for  the  lesson  in  this  Teaching  Guide 
(pages  20  to  241). 

The  following  forms  of  known  words  are  not 
counted  as  new;  inflected  forms  made  by  adding  or 
dropping  the  endings  -s,  -es,  -ed,  -ing,  -n,  -en,  and  -er, 
-est  of  comparison  (including  those  forms  made  by 
changing  y to  i or  / to  v,  by  dropping  the  final  e,  or 
by  doubling  the  final  consonant  in  the  root  word); 
possessives;  derivatives  formed  by  adding  the  prefixes 
dis-,  fore-,  im-,  re-,  or  un-,  and  the  suffixes  -en,  -er, 
-ful,  -ish,  -less,  -ly,  -ment,  -ness,  -or,  -ship,  -ward,  or 
-y,  and  -teen,  -th,  or  -ty  of  numerals;  compounds 
made  up  of  known  words;  contractions;  nonsense 
words  or  syllables  that  represent  sounds.  Also,  homo- 
graphs are  not  counted  as  separate  words;  for  ex- 
ample, if  pen  meaning  “a  writing  instrument”  has 
been  introduced,  pen  meaning  “an  enclosure”  is  not 
counted  as  new. 
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8 

abbreviation,  249 
*able,  22 
'^about,  3 
^■'above,  93 
absences,  235 

* absent,  235 
*acre,  249 
*add,  17 

addition,  22 

* addressing,  48 

* after,  22 

* afternoon,  47 

* again,  114 
*age,  89 
*ago,  257 
*aid,  155 
*airplanes,  237 

album,  134 

* alike,  16 
*all,  16 

allowance,  134 

* allowed,  124 

* along,  232 

* already,  232 
*also,  21 

altitude,  7 
altogether,  26 

* always,  52 


* among,  85 
amount,  19 

*and,  3 
===  Andy’s,  132 
angle,  36 

* animals,  31 
*Ann,  19 

* another,  22 

* answer,  22 
*any,  37 

* apart,  233 
apiece,  24 

* apples,  28 

* applesauce,  124 
approximate,  23 
April,  235 

* aprons,  85 
Arabic,  17 

*are,  11 
area,  8 

* arithmetic,  20 

* around,  107 

* arranged,  131 

* arrived,  226 

* arrowheads,  37 
*as,  17 

aside,  49 

* asked,  25 
*at,  16 


42 

* automobile,  201 
average,  102 

*away,  22 
*baby,  45 
*back,  41 
* bacon,  154 

* baggage,  258 
^bags,  50 

* baked,  26 

* balloons,  74 
balls,  75 
bananas,  154 

*band,  226 
*bank,  42 
'^bars,  26 
*base,  1 

* basket,  67 
*bats,  29 
*be,  20 

* beach,  263 
beads,  61 

* beans,  26 

* because,  17 

* become,  170 
*been,  75 

* before,  22 

* began,  47 

* begin,  41 


* begun,  47 
*bell,  42 

* belonged,  89 

* below,  7 
besides,  85 

*best,  105 

* better,  67 
^Betty,  45 

* between,  11 

* bicycle,  100 
-^big,  103 
^■bill,  19 

^ birds,  31 

* birthday,  134 

* black,  46 

* blocks,  22 
*blue,  46 

* boards,  26 
*boat,  76 
*Bob,  46 

* boils,  93 

* books,  20 
Boston,  257 

^^both,  17 
bottles,  26 

* bottom,  236 

* bought,  20 

* bowls,  25 
*box,  19 


*boy,  19 

* bread,  84 

* breakfast,  195 

* bridge,  93 

* bring,  21 

* broke,  133 

* brother,  155 

* brought,  19 

* Brownies,  22 

* brush,  201 
budget,  124 

* built,  65 

* bulbs,  25 

* bunches,  70 

* bundles,  55 
buns,  138 

* Burns,  53 
♦bus,  197 

* bushels,  84 
*but,  46 

* butter,  147 

* butterflies,  230 

* buttons,  35 
*buy,  22 
*by,  1 
*cage,  42 

* cakes,  88 
calendar,  93 

♦California,  163 


* called,  17 
*came,  45 

* camera,  87 

* camping,  154 
*can,  11 

* candy,  26 
canteen,  155 

* cards,  32 

* carefully,  42 
Carol,  42 

* carrots,  42 
*carry,  26 
•cars,  23 

* cartons,  26 

* cases,  25 
^Castletown,  106 

caterpillars,  89 
*cats,  27 
*caught,  98 
*cent,  88 

* certain,  170 

* change,  19 

* charge,  147 
charms,  32 

* check,  12 

* cheese,  179 

* chickens,  125 

* children,  22 
"'^chocolate,  100 

* choose,  206 
cider,  52 

* circle,  1 
*city,  226 

* class,  20 

* cleaners,  45 
clerk,  19 

* clocks,  198 
*cloth,  65 
*clothing,  124 

club,  61 
clubhouse,  104 
*coach,  258 
cocoa,  154 
coffee,  163 
coins,  35 
'^cold,  184 

* collars,  46 
'^collected,  46 

* collections,  66 

* colored,  64 
column,  17 
combined,  165 

*come,  65 

* common,  161 

* compare,  119 
comparison,  119 
compasses,  90 
compute,  43 


*contains,  168 

* cookies,  84 

* cooking,  22 

* corners,  36 
cornet,  110 

* correct,  136 
*cost,  22 

* could,  26 

* counted,  47 

* county,  109 

* covering,  157 
*cows,  163 

crates,  65 
crayons,  19 
crepe,  75 

* cross,  193 
*Cub,  88 

* cupboard,  174 
*cups,  52 

custard,  220 
"cut,  26 
daisies,  110 

* dancing,  47 

* David,  42 
^day,  19 

* daylight,  199 

* deciding,  106 
decimal,  255 
decorated,  75 
decorations,  209 

*deep,  238 

* deliver,  102 
*den,  88 

denominator,  126 
depth,  238 

* describe,  238 

* developed,  134 
diagrams,  238 
diameter,  7 

* diamond,  109 
*Dick,  23 
*did,  19 
"'died,  42 

differ,  257 

* difference,  207 

* different,  3 
dimensions,  238 
dining,  258 

* dinner,  100 

* dishes,  26 
disk,  148 

* distance,  100 
divide,  24 
division,  26 
divisor,  205 

-^^do,  23 
*does,  17 
^-dog,  109 


* dollar,  19 

* dolls,  45 
*Don,  22 
*done,  106 
"^doorway,  232 

dotted,  160 
doughnuts,  50 
*down,  183 

* dozen,  61 

* drank,  100 
*draw,  159 

drawers,  66 

* dressed,  46 

* drink,  26 

* drive,  22 

* drove,  22 
drug,  233 

^'^dry,  93 
dues,  64 
"^'dug,  100 

* during,  21 
*each,  1 

* earned,  88 
*east,  198 
*easy,  23 
*eat,  125 
*edge,  232 
*eggs,  105 

* eighty,  13 

* either,  155 
"^eleven,  150 

Ellen,  22 

* empty,  26 

* ending,  11 
'^engines,  122 

* enough,  26 
envelopes,  48 

* equally,  24 
equations,  22 
equipment,  154 
erasers,  123 

* evening,  100 

* every,  22 

* exact,  23 
example,  11 

* except,  146 
exercises,  133 

*expect,  84 
expensive,  134 

* explain,  67 
express,  112 

* extra,  199 
*facts,  235 
*fair,  68 

* family,  22 
*far,  42 

* farmer,  94 

* farther,  208 


* faster,  237 

* father,  22 
favors,  65 

* feathers,  46 
*fed,  124 

* feeds,  42 
*feet,  26 

* fence,  109 
fewer,  22 

* field,  109 

* fifth,  19 
-^'figure,  17 
*fill,  52 
='film,  88 
"^"find,  19 
"'"finish,  24 

* first,  19 

* Fisher,  24 
*fit,  157 
*five,  13 
"^flashes,  226 
*flat,  11 

* floor,  247 

* flour,  147 
"^flowers,  19 

fluid,  93 

* folded,  133 

* following,  133 
*food,  42 
*foot,  93 
*/or,  16 

foreign,  45 
forks,  25 
*form,  146 
Fort  Laramie,  163 

* forty,  260 

* found,  42 
*/oMr,  12 

fractions,  126 

* freezer,  26 
freight,  257 

=“=  fresh,  42 
'"^Friday,  104 

* friends,  44 
*from,  16 

* frosting,  183 
""fruit,  66 

fudge,  45 
""Fuller,  16 

* gallons,  52 

* garden,  106 
gasoline,  214 

* gathered,  100 
""gave,  42 

* George,  44 
*get,  26 
""girl,  19 
""given,  19 


* glasses,  100 
""going,  24 
""goldfish,  42 
""gone,  20 
""good,  15 
""got,  26 
*grab,  68 

grade,  19 

* grandfather,  134 
grapefruit,  67 
graphs,  234 

*great,  257 

* green,  129 
*grew,  124 
""grocery,  26 
""group,  24 
"grown,  104 

growth,  104 
gumdrops,  63 
gunpowder,  163 
gym,  19 
"had,  19 
"half,  133 
=^hall,  220 
*handkerchiefs,  26 
"happens,  17 
"hard,  156 

* harvested,  124 
"has,  17 
"hats,  30 
"have,  15 

"he,  19 
"head,  136 
health,  22 
"heavy,  197 
height,  1 
*held,  84 
"help,  12 
"her,  19 
"here,  48 
"higher,  204 
hiked,  133 
^^'hill,  183 
"him,  46 
"his,  26 
"hobby,  251 
"holds,  81 
"home,  22 

* hooks,  96 
*hope,  75 
"horns,  21 
"horses,  16 
"hot,  154 
"hours,  85 
"how,  3 
"hundreds,  12 
"I,  46 

"ice  cream,  26 
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*if,  24 
Illinois,  236 

* imagine,  11 

* important,  36 
-in,  3 

*inch,  8 
^Indiana,  236 
*Indians,  46 
"Unstead,  51 

* invitations,  48 

* ironing,  26 

7 

"^it,  11 
"^"itself,  137 
'^"Jack,  47 
^Jane,  19 
*jars,  84 
*Jim,  45 
"^John,  22 
'^joined,  47 

* juice,  106 
*June,  76 

Jupiter,  89 
*just,  52 
Kathy,  24 
*keep,  105 
-kept,  45 
'■‘kettle,  84 
'^^kind,  8 

kit,  no 

knapsack,  155 
*knew,  26 
"’■"know,  1 1 
==laid,  125 
"Uake,  46 
nand,  249 
lard,  192 
large,  17 
"^"last,  106 
"^"later,  110 
‘'lead,  163 

* learn,  3 
‘'least,  134 

* leaves,  88 
"/e/t,  19 

lemons,  117 

* length,  1 
'^"less,  67 
"’■"lesson,  3 
*let,  65 
'^letters,  16 
'^library,  22 
‘'lids,  84 
"Uike,  61 

limit,  93 
*line,  7 
liquid,  93 
"list,  236 


"^little,  75 
"^"  lives,  22 
"load,  93 
"loaf,  84 
loaned,  101 
locomotive,  257 
lollipops,  26 
*long,  26 
"^look,  16 
loss,  147 
^■"lost,  46 
"'"lots,  238 

* lowest,  93 
"/imc/z,  19 
"machine,  225 
*made,  16 

magazine,  244 
magnets,  90 
mail,  100 
*make,  22 
'*man,  163 
"'"many,  19 
"map,  198 

* marbles,  117 
"'"marched,  A1 

marked,  36 
"market,  106 
*Mary,  A1 
masks,  27 

* match,  21 
"materials,  42 

mats,  64 
"May’^,  133 

* means,  17 
"meant,  7 
"measure,  3 
"meat,  133 
"^meet,  65 
"member,  89 
"^men,  163 
"mended,  75 

Mercury’s,  89 
"'"mice,  40 

* midnight,  199 
might,  67 

-miles,  22 
^^milk,  67 
millions,  13 
"mine,  132 
Minnesota,  236 
minus,  156 
"’■"minutes,  26 
"'"missing,  141 
"mixed,  149 
’'"model,  119 

* Monday,  104 

* money,  19 
"'"month,  64 


*more,  3 

* morning,  22 
"most,  23 
’^mother,  24 
"motorboats,  122 

* movie,  86 
"Mr.,  66 
*Mrs.,  25 
"'"much,  19 

mules,  163 
multiplication,  26 
multiply,  27 

* museum,  90 
"music,  219 
"'"must,  19 
"my,  67 
'"name,  67 
"'"Nancy,  20 
"narrower,  257 

* nearest,  23 
"necklaces,  61 
"'needed,  19 

* neighbor,  201 
"new,  8 

"New  York,  198 
45 

"'"night,  90 
'"ninety,  12 
"no,  54 

"noisemakers,  29 
"not,  17 
"'notebook,  110 
"'noticed,  89 
"now,  7 
"'numbers,  12 
numerals,  12 
numerator,  126 
"objects,  93 
"o’clock,  75 
"odd,  136 
"o/,  8 
"'off,  23 
"office,  88 
'often,  38 
"Ohio,  236 
'old,  49 
"on,  12 
'"ones,  12 
"'only,  16 
''opened,  138 
"opposite,  107 
"or,  7 

"'orange,  26 
'"order,  169 
"'other,  11 
ounces,  42 
*our,  17 
'over,  37 


"oxen,  163 
Pacific,  198 
'packages,  26 
'page,  43 
pageant,  46 
'paid,  19 
'paint,  46 
"pair,  112 
'paper,  46 
parakeet,  42 
parallel,  36 
"Parker,  156 
'part,  22 
'party,  48 
"passenger,  23 
pasted,  89 
Patsy,  22 
Paul,  66 
'peaches,  154 
'peanut,  45 
'peck,  93 
Peggy,  19 
'pen,  265 
pencil,  19 
'pennies,  78 
'people,  26 
per,  64 

perimeter,  107 
'persons,  65 
'pet,  44 
petals,  65 
'picked,  67 
'picnic,  193 
pictograph,  234 
'picture,  1 
"pie,  133 
"'pieces,  26 
'pigs,  124 
'piles,  48 
Pilgrims,  46 
pint,  67 

"'  pinwheels,  129 
"pipe,  45 
"pitcher,  139 
'place,  15 
'planes,  119 
planet,  89 
"planned,  65 
'plant,  25 
'plates,  52 
'player,  22 
'playgrounds,  42 
plus,  156 
"pocket,  110 
'point,  52 
polish,  24 
polygons,  107 
'popcorn,  75 


position,  17 
"possible,  165 
'postcards,  88 
'potatoes,  94 
"potholders,  43 
'pound,  52 
"'poured,  139 
"practicing,  110 
'presents,  88 
"press,  44 
"price,  26 
"printed,  44 
'problems,  22 
profit,  147 
project,  85 
'promised,  50 
"proper,  148 
"pumpkins,  28 
"pupils,  19 
'put,  25 
'puzzle,  244 
'quart,  26 
'questions,  36 
"'rabbits,  42 
'race,  226 
'radio,  110 
'rails,  257 
"rain,  255 
"raised,  124 
raisin,  124 
'raking,  88 
"rate,  112 
ratio,  112 
"reached,  164 
'reading,  12 
'ready,  125 
"real,  232 
"received,  220 
recipe,  176 
record,  22 
rectangle,  11 
'red,  45 
remainder,  37 
'remember,  23 
represent,  232 
'rest,  45 
'ribbon,  26 
rickrack,  85 
'ride,  183 
'right,  17 
'ring,  89 
'road,  100 
'rocks,  93 
'rode,  100 
'rolls,  26 
Roman,  16 
'rounding,  23 
'rows,  21 


* ruler,  19 

* slept,  154 

* tables,  75 

*trim,  85 

'“women,  163 

Ruth,  183 

^slower,  265 

tablets,  59 

* trips,  22 

* wonders,  84 

*safes,  66 

* small,  26 

*take,  26 

troop,  22 

*wood,  147 

*said,  19 

* snowfall,  265 

* talked,  100 

* truck,  93 

'“  words,  42 

sailboats,  122 

*so,  23 

*tall,  22 

* trunk,  89 

'^work,  24 

*sale,  105 

*soap,  216 

* taught,  65 

nry,  17 

'‘'world,  198 

* Sally,  67 

*sold,  19 

* teach,  65 

* Tuesday,  19 

''"worms,  100 

* salted,  52 

* solve,  117 

*team,  184 

*turn,  43 

* worth,  26 

*same,  17 

*some,  19 

* teaspoons,  24 

'*  twelve,  22 

"''would,  65 

* sandwiches,  65 

soup,  182 

* telephone,  198 

'^'twenty,  13 

* wrapped,  76 

* Saturday,  42 

* space,  260 

*tell,  17 

*twice,  230 

'^"writing,  12 

* saved,  T1 

* speed,  118 

* temperature,  93 

*two,  13 

* wrong,  106 

'^saw,  59 

* spelled,  253 

-^tens,  12 

understand,  7 

* wrote,  23 

'^say,  11 

* spend,  19 

* tents,  154 

* United  States,  23 

"'"yard,  65 

scales,  232 

spent,  19 

*test,  18 

^^until,  132 

*year,  22 

^"school,  19 

* spoiled,  44 

'^than,  21 

12 

*yellow,  46 

science,  22 

* spools,  57 

*that,  11 

48 

*yoM,  3 

* Scouts,  88 

* spoons,  24 

-^the,  1 

'^used,  16 

""'young,  65 

* scrapbooks,  21 

* spring,  125 

* their,  24 

* usually,  118 

""'your,  67 

* second,  76 

sprouted,  252 

*them,  3 

■‘'vegetables,  42 

zero,  204 

section,  250 

* square,  8 

*then,  20 

*very,  67 

zones,  198 

*see,  43 

* squirrels,  189 

* there,  19 

'^wagons,  15 

*zoo,  213 

*seed,  42 

* stamps,  33 

thermometers,  93 

*walk,  22 

'*sell,  45 

standard,  198 

these,  11 

^wall,  65 

* sending,  106 

* stars,  89 

*they,  16 

* wanted,  22 

sensible,  213 

* started,  45 

^things,  19 

^was,  22 

"^sent,  59 

* statements,  105 

* think,  22 

* washed,  164 

sentences,  263 

^stayed,  22 

* thirteen,  12 

water,  93 

* separate,  65 

* steamboats,  122 

3 

watermelon,  193 

September,  89 

Steve,  226 

* those,  230 

16 

'^set,  125 

* sticks,  42 

* though,  106 

*we,  17 

* seven,  13 

■■^still,  22 

* thought,  114 

*wear,  183 

* several,  99 

* stones,  34 

"^thousands,  12 

Wednesday,  19 

* sewing,  22 

* store,  19 

* three,  13 

*week,  42 

* shapes,  3 

* storeroom,  59 

* through,  163 

weighed,  22 

share,  24 

*story,  22 

* throw,  44 

* weight,  42 

^she,  19 

* straight,  107 

*Thursday,  104 

'^went,  19 

^sheep,  106 

* strawberries,  26 

* tickets,  44 

19 

sheets,  117 

* strings,  160 

*time,  24 

'•"west,  197 

'^shells,  33 

* strips,  64 

3 

'-^what,  1 

^shelves,  26 

* studied,  22 

* together,  19 

wheels,  15 

* shirt,  19 

subtract,  20 

84 

-'"when,  22 

^ shoes,  19 

subtraction,  22 

*rom,  19 

* where,  22 

^shopping,  26 

*such,  145 

* tomatoes,  26 

whether,  133 

*shorter,  22 

Sue,  19 

93 

* which,  1 

should,  1 

sugar,  100 

22 

*while,  225 

* shown,  11 

sum,  41 

*too,  19 

white,  40 

sides,  36 

* summer,  21 

*took,  26 

*who,  67 

'^sign,  52 

Sunday,  163 

*top,  244 

* whole,  89 

* simplest,  146 

* supper,  133 

tom/,  19 

*whose,  250 

* since,  125 

* supplies,  100 

towels,  26 

*why,  17 

* single,  54 

^suppose,  89 

*town,  22 

*wide,  15 

* sister,  45 

*sure,  168 

*toys,  57 

width,  7 

*six,  13 

*surprise,  68 

* tracks,  257 

'‘■'wigwams,  46 

'^size,  106 

* Susan,  76 

* train,  163 

*will,  3 

* skated,  226 

*swim,  22 

*traveled,  154 

'^window,  244 

skirt,  85 

* syrup,  100 

*tree,  89 

^with,  13 

* sleeping,  155 

system,  15 

triangles,  107 

* without,  38 
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Mathematical  content 


Numerals  and  the  number  system 

Reading  and  writing  numerals  through 
millions  (reteaching) 

Place  value  through  millions  (reteaching) 
Regrouping  as  required  in  carrying  and 
borrowing  (reteaching) 

Roman  numerals  (reteaching  and  extension) 
Rounding  off  numbers  (reteaching  and  extension) 
Fraction  numerals  (reteaching  and  extension) 
Ratios 

Decimal  fraction  numerals — tenths,  hundredths 

Addition 

Addition  of  whole  numbers  (diagnosis) 

Addition  of  numbers  representing 
money  (diagnosis) 

Mental  calculation  (reteaching) 

Addition  of  proper  fractions  and  mixed  numbers 

Subtraction 

Subtraction  of  whole  numbers  (diagnosis) 
Subtraction  of  numbers  representing 
money  (diagnosis) 

Mental  calculation  (reteaching) 

Subtraction  of  proper  fractions  and 
mixed  numbers 

Multiplication  of  whole  numbers 

Basic  facts,  products  of  36  and  less  (diagnosis) 
Basic  facts,  products  40  to  81  (reteaching) 
Multiplication  of  two-figure  and  three-figure 
numbers  by  one-figure  multiplier  (reteaching) 
Multiplication  of  two-figure  and  three-figure 
numbers  by  two-figure  multiplier  (reteaching) 
Multiplication  by  three-figure  multiplier 
Mental  calculation  involving  two-figure 
multiplicand  and  one-figure  multiplier 
Multiplication  of  numbers  representing 
money  (reteaching) 

Division  of  whole  numbers 

Basic  facts,  dividends  of  36  and  less  (diagnosis) 
Basic  facts,  dividends  40  to  81  (reteaching) 
Division  by  one-figure  divisor  (reteaching) 
Division  by  two-figure  divisor 
Division  by  three-figure  divisor 
Division  involving  numbers  representing  money 
Remainders  in  division  (reteaching  and  extension) 
Estimating  partial  quotients 

Measurement 

Measurement  equivalents  (re teaching) 

Reduction  of  measures  (reteaching) 

396  Measures  of  area 


Money 

Addition  and  subtraction  (diagnosis) 

Multiplication  and  division 

Graphs  and  scale  drawings 

Pictographs  and  bar  graphs 
Interpreting  linear  scale  on  scale  drawings 

Fractions 

Concept  of  fractions  (reteaching  and  extension) 
Improper  fractions  and  mixed  numbers 
(reteaching  and  extension) 

Addition  of  proper  fractions  and  mixed  numbers 
Subtraction  of  proper  fractions  and 
mixed  numbers 
Reduction 

Comparison  of  fractions 

Using  the  remainder  in  division  to  make  a fraction 

Ratios 

Ratios  as  expressions  of  rate 
Ratios  as  expressions  of  comparison 
Reduction  of  ratios 
Per  cents 

Geometry 

Parallel  lines  and  right  angles  (reteaching) 
Recognition  of  polygons  and  circle 
(reteaching  and  extension) 

Using  dimensions  to  describe  polygons  and  circles 
Scale  drawing 
Concept  of  area 

Measurement  of  area — rectangles 
Measurement  of  perimeter — polygons 

Problem  solving 

Review  and  reteaching  of  all  previously  taught 
problem  types 

Problems  involving  division  of 

numbers  representing  dollars  and  cents 
Multiple-step  problems 

Finding  the  average  (reteaching  and  extension) 
Treating  the  remainder  resulting  from  division 
Multiplicative  problems  in  which  the  number 
of  equal  groups  is  unknown 
Multiplicative  problems  in  which  the  size 
of  the  equal  groups  is  unknown 
Using  fractions  in  problem  situations  involving 
addition  and  subtraction 
Using  fractions  in  comparison  situations 
Using  ratios  to  solve  problems  involving  rate 
Using  ratios  to  solve  problems  involving  comparison 
Using  comparison  expressed  as  “times  as  many” 
in  problem  solving 


. 


Index 


j he  purpose  of  this  index  is  to  help  you  locate  material 
I this  Teaching  Guide  that  pertains  to  the  teaching  of  various 
I ithmetical  concepts.  For  location  of  subject  matter 
I the  pupils’  text,  see  the  index  to  the  text. 


Ipbbreviations  (measurement  terms), 

194,  96 

ble  pupils,  providing  for.  (Each  block 
of  Expanded  Notes,  pages  243  to 
350,  contains  suggestions  for  spe- 
cial work  for  able  pupils.) 
ijchievement,  measurement  of,  108, 
!■  258-259 

l,  cre,  224-225 

jption  principle,  10-11,  34,  35,  290 
Activities,  355-381  (see  also  Able  pu- 
j pils  and  Slow  learners) 
ddends,  order  of,  35 
ddition 

; additive  situations  defined,  10-11 
■ imagined  action  in,  35,  261,  271 
inventory  tests  on,  33-34,  258-259 
mental  computation  in,  147-148, 
183-184,  315-316 

^ mixed  numbers,  166-169,  170-171, 
'■  321,  326-327,  379-380 

I one-,  two-,  and  three-figure  num- 
I hers,  360,  361 

15ther  methods,  259 
)roper  fractions,  162-165,  170-171, 
321,  323-326 

ditive-addition,  35,  36,  41,  170,  261 
ditive-subtraction,  10-11,  260,  261- 
262 

gles,  21,  23,  48,  107,  247,  249 
swer  key,  equation  in,  35,  98 
jproximating,  see  Rounding  off 
' numbers 

(Tea,  see  also  Square  measures 
computing  area  of  a rectangle  in 
square  inches  by  ratio,  217-220, 
345-347 

computing  area  of  a rectangle  in 
square  feet  and  square  yards  by 
ratio,  221-223,  347-349 
concept  of,  24-27,  149,  215-217, 

' 226-227,  251-253,  344,  358 


of  triangle  (informally),  149,  227, 
252 

reduction  of  square  measures,  221- 
223,  224-225,  347,  348 
Average,  finding,  101-103,  290,  292- 
294,  372-373 
Bibliography,  385-387 
Borrowing  with  mixed  numbers,  171- 
172,  175-177,  329-330 
Carrying,  see  Multiplication 
“Chain”  problems,  13,  56-57 
Charting  the  course,  244-245,  253- 

254,  260-261,  264-265,  270,  273- 
274,  279-280,  288,  289-290,  294, 
296-298,  305-306,  306,  311,  316, 
321,  334,  335,  336-337,  344,  349 
“Checking  up,”  purpose  and  adminis- 
tration of,  33,  108,  258-259 
Circle,  20-24,  24-27,  246,  248,  250, 
358 

Common  denominator,  152,  154,  157- 
159,  162,  163,  164,  166,  168, 

169,  171,  172,  173,  174,  176, 

177,  316,  318-320,  322,  323, 

324,  326,  328,  329,  378 
Commutative  law,  66 
Comparison 

by  ratio,  116-119,  202-205,  205- 
208,  297,  300-302,  340-342,  342- 
344 

ideas  of  more,  less,  fewer,  and  dif- 
ference in  problem  solving,  34, 
37,  191-192,  260,  262 
of  fractions,  150-151,  152-154,  160- 
161,  316,  317,  318-320 
of  rates  expressed  by  per  cents, 
227-229,  349 

Decimal  fraction  numerals,  230-231, 
349 

Diagnostic  tests,  see  Tests,  end-of- 
block 

Divisibility,  tests  for,  129-131,  304-305 


Division 

arrangement  of  work,  reasons  for, 
74-75,  279 

basic  facts,  44-47,  50,  259,  264- 
265,  266-268,  360,  361,  362, 
363,  364,  365,  366 
computational  form  in,  74-75,  279, 
280 

estimating  quotient,  189-191,  279, 
280,  287-288,  334 
finding  the  number  of  equal  groups, 

39,  40,  44,  88-90,  260,  279,  284- 

285,  288 

finding  the  size  of  equal  groups,  39, 

40,  88-90,  260,  285,  286,  290, 
292-294 

of  dividend  and  divisor  by  same 
number,  129-131,  188-189,  189- 
191,  280 

of  money,  88-90,  284-287 
one-figure  divisor,  two-figure  quo- 
tient, 74-79,  279-282 
partial  quotients  in,  74-75,  81-82, 
93,  189-191,  279,  280,  287-288, 
334 

partitive,  39,  40,  88,  90,  101-103, 
132,  194,  195,  260-261,  285, 

286,  290,  292-294 
process  of,  14,  74-75,  279-284 
quotitive,  39,  40,  88,  132,  194, 

195,  260,  279,  284-285,  288 
remainders  in,  49-50,  104-105,  194- 

196,  197,  268-269,  280,  290,  335, 
367 

two-figure  divisor,  82-86,  282-284 
three-figure  divisor,  187 
Divisive  situations,  39,  40,  88-90,  94, 
101,  196,  260,  284-287,  288,  290 
Ellipses,  21,  22,  245,  246-247 
Equal  groups 

finding  number  of,  39,  40,  44,  88- 
90,  267,  284-285,  288 
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finding  size  of,  39,  40,  88-90,  101, 
285,  290,  292-294 
in  multiplication,  41 
Equation  form,  use  of  in  practice  ex- 
ercises, 33 

Equations,  11-12,  35,  98,  101,  260- 
261,  290,  368-369 

Equivalents,  see  Fractions,  Measure- 
ment, and  Ratio 
Evaluation  procedures,  33 
Expanded  notes,  243-350 
Four-step  teaching  method,  14,  59 
Fractions  and  fraction  numerals 
addition  of  mixed  numbers,  166- 
169,  321,  326-327,  379,  380 
} addition  of  proper,  162-165,  321, 
323-326,  379 

(changing  improper  fractions  to 
mixed  numbers  or  whole  num- 
bers, 143-144,  146,  311,  313-315 
changing  mixed  numbers  to  equiva- 
lent forms,  171-172,  378-379 
Jcombining  and  separating,  as  prepa- 
ration for  adding  and  subtracting, 
157-159,  321-323 

f common  denominator,  152,  154, 
157-159,  162,  163,  164,  166,  168, 
169,  171,  172,  173,  174,  176, 
177,  316,  318-320,  323,  324, 
326,  328,  329,  378 
comparison  of,  by  size  of  denomi- 
nator, 160-161 

comparison  of,  by  number  line,  150- 
151,  316,  317 

comparison  problem  situations,  191- 
192 

distinction  between,  8,  121,  302 
distinguished  from  rates  and  com- 
parisons, 8-10,  125-127,  296-298, 
304 

equivalent,  136-138,  146,  306,  308- 
311,  327,  376 

expressed  as  decimals,  230-23 1 
meaning  of  improper,  140-142,  311- 
313 

meaning  of  proper,  121-125,  302- 
304 

mixed  numbers,  140,  142,  311-313 
problem  solving  involving  addition 
of,  170-171 

problem  solving  involving  subtrac- 
tion of,  179-180,  331 


reading  and  writing,  121-122,  302- 
304 

reduction  of,  136-138,  146,  165, 
306,  308-311,  327 
short  cuts  in  adding,  170,  171 
simplest  form,  136,  138,  146,  162, 
165,  310 

subtraction  of  mixed  numbers,  175- 
178,  321,  329-331 

subtraction  of  proper,  172-175,  328- 
329,  381 

used  as  remainder  in  division,  194- 
196,  197,  335 

Geometric  figures,  20-24,  48,  106-108, 
149,  244-251,  294-296,  356-358 
Geometry 

dimensions  of  polygons  and  circles, 
20-24,  244,  246,  247,  248,  249, 
250,  358 

labels,  23,  24,  249,  250,  358 
parallel  lines,  48,  107,  249,  295 
right  angles,  23,  48,  107,  249 
Grade  placement  chart,  390-391 
Graphs,  212-215,  344 
Grouping,  see  also  Number  system 
by  tens,  42,  43,  44 
Groups 

in  division,  39,  40,  44,  88,  101,  267, 
268,  288,  292 
in  measures,  94,  288-289 
in  multiplication,  41,  288 
Hexagon,  21,  106,  227,  246,  247 
Improper  fractions,  140-142,  143-144, 
311-313,  313-315 

Individual  differences,  providing  for, 
59,  (Each  block  of  Expanded 
Notes,  pages  243  to  350,  contains 
detailed  suggestions  for  handling 
individual  differences,  labeled 
“Providing  for  the  able  pupil” 
and  “Helping  the  slow  learner,”) 
Insight  and  arithmetic,  6-17,  321 
Introduction,  4-18 
Lesson  briefs,  20-241 
Linear  measures,  see  Measurement 
Long  division,  74-79,  82-86,  187  {see 
also  Division) 

Map,  meaning  of  scale  on,  210-211 
Measurement 

altitude,  20,  21,  23,  245,  248,  250 
base,  20,  21,  23,  248,  249,  250 
diameter,  20,  21,  23,  248,  250 


equivalents,  94-96,  347-349,  371 
linear,  21,  23,  94,  106-108,  1 
215-217 

reduction  of,  94,  95,  97,  221-2 
288-289,  347,  348 
square  measures,  24-27,  149,  2 
217-220,  221-223,  224-225,  2 
253,  344,  345-347,  347-349 
standard  time  and  time  zones,  1 

183,  332-333 

Measurement  division,  see  Quotit 
division 

Measuring  units  vs.  counting  ur 
72-74 

Mental  computation,  147-148,  1 

184,  315-316,  333 
Mixed  numbers 

addition  of,  166-169,  321,  326-3 
380 

changing  to  equivalent  form,  1 
172,  175,  177,  329-330 
comparison  problem  situations  w 
191-192 

yeaning  of,  140,  142,  311-313 
/problem  solving  involving  addit 
of,  170-171 

problem  solving  involving  subti 
tion  of,  179-180,  331 
subtraction  of,  175-178,  321,  3 
331,  380 
Money 

division  of,  88-90,  284-287 
multiplication  of,  277 
Multiplication 
and  money,  277 
and  problem  solving,  39,  40,  ^ 
263-264,  288 

and  the  number  system,  58,  66 
264,  273 

basic  facts,  41-44,  50,  264-266,  : 

361,  362,  363,  364,  365,  366, 
by  two-figure  numbers  ending 
one  zero  and  by  three-figure  ni 
bers  ending  in  two  zeros,  66 
278 

carrying  in,  13-14,  59,  67,  274 
distinguished  from  addition,  41 
four-figure  multiplicand,  155-15 
meaning  of,  41 

mental  calculation,  183-184,  33 
of  numbers  ending  in  one  or  n 
zeros,  58,  273-274,  369-370 
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one-figure  multiplier,  59-62,  62-66, 
273,  274-275 
other  methods,  278 
process  of,  59 

i three-figure  multiplicand,  62-66,  275 
three-figure  multiplier,  67,  81-82 
' two-figure  multiplicand,  59-62,  274- 
275,  276-278 

two-figure  multiplier,  67-70,  273, 
276-278 

[ultiplicative  situations,  39,  40,  41, 

' 94,  131-133,  261,  263-264,  305- 

306 

use  of  in  equations,  12,  34,  35,  261 
fimher  line,  150-151,  231,  316,  317 
umbers,  see  also  Number  system 
arithmetical  progressions,  259,  360 
I differentiated  from  numerals,  254 
'even  and  odd,  129,  130 
prime,  305 

' mber  series,  259,  360 
mber  system 

I and  multiplication,  58,  66-67,  264, 
i 273 

decimal  notation  through  tenths  and 
I hundredths,  230-231,  349 
iextended  to  fractions,  17,  317 
grouping  and  regrouping  in,  17,  27- 
30,  253-254,  254-255,  255-257, 

, 359 

'place  value  in,  27-30,  254,  255,  256, 

I 258 

reading  numerals,  28-30,  58,  231, 

' 255-256 

ireview  of  tens’,  hundreds’,  thou- 
sands’, and  millions’  places,  27- 
; 30,  254-256,  257-258 

[zero  in,  29,  255 
btagon,  21,  247 

ganization  of  content,  simplified,  13- 
14 

Mlel  lines,  48,  107,  295 

^rallelogram,  249,  295 

■rtial  quotients,  74-75,  81-82,  93, 

' 189-191,  279,  280,  287-288, 

I 334 

irtitive  division,  see  Division 
intagon,  21,  106 
Ir  cent,  227-229,  349 
rimeter,  106-lp8,  149,  215-217,  294- 
296,  344,  373 

ace  value,  see  Number  system 


Polygons,  20-24,  106-108,  149,  226- 
227,  245-250,  295-296,  356-357, 
358 
Practice 

explanation  of  block  arrangement 
of  practice  material  and  referral 
to,  in  answer  key,  28 
purpose  of,  18 

Problem  types  chart,  388-389 
Problems,  see  also  Problem  solving 
“chain,”  13,  56-57 
multiple  step,  13,  98-101,  101-103, 
289-290,  290-291,  372 
procedures  for  administering  sets 
of  problems,  39,  87 
Problem  solving 

addition  in,  10-11,  34-36,  261 
analysis  of  problem  situation,  10-13, 
34,  35,  260-261,  270,  284-285, 
288,  289-290,  305-306 
choosing  the  correct  process  in,  13, 
260 

division  in,  39-40,  88-90,  101-103, 

260- 261,  284-287,  288-289,  290, 
292-294,  305 

finding  how  many  are  gone  when 
the  number  to  begin  with  and  the 
number  remaining  are  known, 
54-55,  270,  271-272 
finding  how  many  items  there  were 
at  first  when  the  number  gone 
and  the  number  left  are  known, 
52-53,  170,  270-271 
finding  how  many  more  or  fewer 
there  are  in  one  group  than 
another,  34,  35,  37,  191-192, 
262 

finding  how  many  more  were  added 
or  are  needed,  34,  35,  36,  260, 
261,  262 

finding  the  average,  101-103,  290, 
292-294,  372 

finding  the  difference,  191-192 
finding  the  number  of  equal  groups 
when  the  total  number  and  the 
size  of  the  equal  groups  are 
known,  39,  40,  88-90,  260,  263, 
284-285,  288 

finding  the  number  to  begin  with 
when  the  total  and  the  number 
added  are  known,  34,  35,  260, 

261- 262,  262-263 


finding  the  remainder  when  part  of 
a group  is  removed,  34,  35,  260, 
261 

finding  the  size  of  equal  groups 
when  the  total  number  and  the 
number  of  equal  groups  are 
known,  39,  40,  260-261,  263, 
285,  286,  288,  290,  292-294 
finding  the  total  when  one  group  is 
combined  with  another,  34-36, 
170,  171,  260,  261 
finding  the  total  when  the  size  and 
number  of  equal  groups  are 
known,  39,  40,  263-264,  288 
imagined  action  in,  35,  36,  37,  261, 
271 

interpreting  remainders  in  division, 
196-197,  335 

multiplicative  problems  in  which 
the  number  of  equal  groups  or 
the  size  of  the  equal  groups  is 
unknown,  131-133,  305-306 
“times  as  many”  situations,  205- 
208,  337,  342-344 
using  addition  of  fractions  and 
mixed  numbers  in,  170-171 
using  r^ios  for  expressing  rates  in, 
198-201,  336-337,  337-339 
using  ratios  for  making  comparisons 
in,  202-205,  337,  340-342 
using  subtraction  of  fractions  and 
mixed  numbers  in,  179-180,  331 
Profit  and  loss,  139-140,  233-234 
Quotitive  division,  see  Division 
Rate,  see  also  Ratio 
concept  of,  111-114,  296-300 
differentiated  from  fraction  and 
comparison,  8-10,  125-127,  296- 
298,  304 

expressed  by  per  cent,  227-229,  349 
expressed  by  ratio,  111-114,  115, 
193,  217-220,  221-222,  227-229, 
297-300,  349,  373-374 
used  in  problem  solving,  198-201, 
217-220,  336-337,  337-339,  345- 
347,  347-349 

used  to  find  area,  217-220,  221-223, 
345-347,  347-349 
Ratio 

and  per  cent,  227-229,  349'"'^^ 
comparison  expressed  as,  116-119, 
193,  205-208,  297,  300-302 
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comparison  problems  solved  by 
using,  202-205,  205-208,  337, 
340-342,  342-344 

computing  area  of  rectangle  by,  217- 
220,  221-222,  345-347,  347-349 
equivalent.  111,  113,  114,  297,  299 
numeral  1 in,  115,  205-208,  336- 
337,  342-344 

rate  expressed  as,  111-114,  115, 
193,  217-220,  221-222,  227-229, 
296-300,  345-347,  347-349,  373- 
374 

rate  problems  using,  198-201,  217- 
220,  336-337,  337-339,  345-347, 
347-349 

“times  as  many”  problems  using, 
205-208,  342-344 

Rectangle,  20,  21,  23,  24,  106,  107, 
215-217,  217-220,  221-222.,  246, 
248,  249,  295,  344 

Reduction 

of  divisor  and  dividend,  129-131, 
188-189,  189-191,  304-305,  334 
of  fraction  numerals,  136-138,  146, 
306,  308-311,  327,  376 
of  improper  fractions  to  mixed  num- 
bers or  whole  numbers,  143-144, 
146,  311,  313-315 
of  measures,  94,  95,  97,  221-223, 
224-225,  288-289,  347-348 
of  ratios,  133-135,  146,  193,  306- 
308,  347,  348 

Remainders  in  division,  49-50,  104- 
105,  194-196,  197,  268-269,  280, 
290,  335,  367-368 


Remedial  procedures,  33,  50,  146,  180, 
229 

Reteaching  chart,  33,  109,  185,  234, 
238 

Right  angles,  23,  48,  107,  149,  247, 
249,  250 

Roman  numerals,  31-32,  258,  359 

Rounding  off  numbers,  38,  147,  148, 
188-189,  189-191,  280,  334 
’ stale,  210-211,  212-215,  344 

Screen,  use  of  in  equations,  12,  13,  33, 
35,  36,  98,  289 

Slow  learners,  providing  for.  (Each 
block  of  Expanded  Notes^  pages 
243  to  350,  contains  suggestions 
- for  slow  learners.) 

Square,  20,  21,  23,  24,  106-108,  149, 
216,  217,  226,  247,  249,  250, 
295,  344 

Square  measures,  24-27,  149,  216, 
217-220,  221-222,  224-225,  251- 
253,  344,  345-347,  347-349 

Subtraction 

finding  the  difference,  191-192 
imagined  action  in,  261,  262,  272 
inventory  tests  on,  33-34,  259 
mental  computation,  147-148,  183- 
184,  315-316 

of  mixed  numbers,  175-178,  321, 
329-331 

of  proper  fractions,  172-175,  321, 
328-329 

Subtractive-addition,  52-53,  270-271 

Subtractive  situations,  11,  34,  35,  52- 
53,  54-56,  261,  270-271,  271-272 


Symbols,  meaning  of,  12 
Teaching  devices 
colored  type,  16 
dimming  off,  16,  272 
dotted  background,  53,  68 
four-step  teaching  method,  14,  ! 
274-275 

ring,  42,  45,  49 
screen,  35,  98 
wavy  line,  58 
Tests 

achievement,  108-110, 185-186,2: 
241 

administration  of,  33,  108,  1^ 
185,  238,  258 

end-of-block  (diagnostic),  33-! 
50-51,  70-71,  91-92,  146-1- 
180-181,  229-230,  258-259 
problem-solving,  108-110,  185-1! 
238-240 

“Times  as  many,”  205-208,  342-34 
Time  schedule,  389 
Triangle,  20,  21,  23,  107,  149,  2 
247,  248,  249,  251,  357 
Visual  aids,  14,  16 
Vocabulary,  17,  20,  245 
Wavy  line,  use  of,  58 
Wholes,  learning  by,  14,  59,  75, 
289,  334 
“Word  clues,”  12 
Word  list,  392-395 
Zero 

in  division,  188-189,  279 
and  number  line,  317 
and  place  value,  29,  255 
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